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The  purpose  of  this  study  was  to  determine  present  and  future  needs 
of  the  Sugar  Creek  Basin,  North  Carolina  and  South  Carolina,  for  flood 
control  and  allied  water  resource  needs.  Inherent  in  the  investigations 
was  the  development  of  the  most  suitable  plan  for  addressing  these  issues. 

Sugar  Creek  Basin  covers  approximately  270  square  miles  and  includes 
the  City  of  Charlotte,  North  Carolina,  other  portions  of  Mecklenburg  County, 
North  Carolina,  and  portions  of  Lancaster  and  York  Counties,  South  Carolina, 
where  it  drains  into  the  Catawba  River  about  seven  miles  southeast  of 
Fort  Mill. 

The  dendritic  nature  of  the  basin's  drainage  pattern  and  the  scattered 
nature  of  flood  damage  areas  prevented  the  formulation  of  a  single  compre¬ 
hensive  water  resource  project  to  alleviate  the  area's  water-related 
problems.  In  view  of  this,  efforts  were  made  to  isolate  damage  areas  and 
to  tailor  flood  control  alternatives  to  reduce  damages  in  each  individual 
area.  After  careful  formulation  and  evaluation  of  potential  solutions, 
a  combination  of  structural  and  nonstructural  plans  were  selected  to 
alleviate  flood  damages  experienced  on  seven  of  the  basin's  streams  and 
tributaries.  These  plans  include  the  removal  of  193  residential 
structures  from  the  various  flood  plains  and  construction  of  a  total  of 
approximately  7.3  miles  of  channel  modifications.  Additional  structures 
would  be  removed  as  a  mitigation  measure  in  connection  with  channel 
modifications  on  Briar  Creek.  Inclusion  of  these  structures  increases 
the  total  number  of  structures  proposed  for  nonstructural  modification 
to  199. 

Lands  acquired  during  the  implementation  of  the  proposed  plans  would 
be  purchased  by  the  local  project  sponsors  and  would  be  subject  to  future 
regulation  and  development  in  a  flood  plain  compatible  manner.  Portions 


of  this  land  would  be  landscaped  for  recreational  and  conservation  purposes 
and  are  recommended  for  dedication  to  these  uses  or  uses  compatible  with 
the  conservation  of  natural  resources.  The  proposed  discharge  sites  for 
dredged  or  fill  material  have  been  specified  through  the  application  of 
Section  404(b)(1)  guidelines,  for  submittal  to  Congress  under  the  provisions 
of  Section  404(r),  PL  92-500,  as  amended. 

Total  first  cost  for  implementing  all  selected  plans  is  estimated 
to  be  $25,958,200  (1982$  value).  Average  annual  cost  of  $2,222,700  when 
compared  to  annual  benefits  of  $3,259,400  yields  a  benefit-to-cost  ratio  of 
1.51  to  1.  An  additional  first  cost  of  approximately  $995,000  would  also 
be  required  to  relocate  affected  families  to  non-flood  plain  sites.  These 
costs  are  considered  as  financial  costs  to  be  shared  by  non-Federal  interests, 
but  are  not  included  in  the  economic  cost  analysis. 
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Introduction 

The  purpose  of  this  study,  the  results  of  which  are  presented  in  this 
feasibility  report,  is  to  determine  present  and  future  needs  of  the  Suqar 
Creek  Basin,  North  and  South  Carolina,  for  flood  control,  recreation, 
water  quality  and  fish  and  wildlife  conservation  purposes.  Inherent 
in  the  investigation  is  the  development  of  the  most  suitable  plan  for 
alleviating  these  problems.  The  organization  and  format  of  this  report 
is  in  compliance  with  established  planning  regulations  and  consists  of 
a  main  report  designed  to  fully  support  the  essential  analyses  and  con¬ 
clusions  of  the  study,  to  support  the  recommendations,  and  to  enable 
reviewers  to  understand  the  rationale  for  the  conclusions  and  recommen¬ 
dations.  Detailed  analyses  relevant  to  the  conclusions  derived  from 
the  economic,  environmental,  social  and  engineering  studies  are  contained 
in  supportive  appendixes  which  supplement  the  main  report. 

Study  Authority 

The  study  and  report  are  in  compliance  with  the  following  resolution 
adopted  4  November  1971  by  the  Committee  on  Public  Works  of  the  United 
States  Senate  whicti  roads: 


"RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  UNITED  STATES  SENATE, 
that  the  Board  of  Eriqineers  for  Rivers  and  Harbors,  created  under  the 
Provisions  of  Section  3  of  the  Rivers  and  Harbors  Act  approved  June  13, 
1902,  bo,  and  is  hereby,  requested  to  review  the  report  of  the  Chief  of 
Engineers  on  the  Santee  River  System,  North  Carolina  and  South  Carolina, 
Published  as  Senate  Document  Number  189,  Seventy-eighth  Congress,  and 
other  Pertinent  reports  with  a  view  to  determining  whether  any  modi¬ 
fications  of  the  recommendations  contained  therein  are  advisable  at  this 
tinte,  with  particular  reference  to  providing  improvements  in  the  Sugar 
Creek  Basin,  North  Carolina  and  South  Carolina,  in  the  interest  of  flood 
control  and  allied  purposes." 


Scope  of  the  Study 


The  authorizing  resolution  directed  that  the  study  encompass  the 
entire  Sugar  Creek  Basin  (See  General  Map,  page  3).  This  area  in¬ 
cludes  the  major  portion  of  the  metropolitan  area  of  Charlotte,  North 
Carolina,  and  the  town  of  Pineville,  North  Carolina.  This  report 
discusses  in  detail  the  present  and  projected  water  related  problems 
and  needs  of  the  Sugar  Creek  Basin,  considers  alternatives  for  appropriate 
solutions,  and  presents  a  plan  of  improvement  determined  to  be  the  most 
practicable,  acceptable,  and  feasible.  The  study  included  detailed  field 
investigations,  hydrologic  investigations,  economic  and  environmental 
studies,  and  extensive  coordination  with  Federal,  State  and  local 
governmental  units,  as  well  as  conservation  and  environmental  groups, 
and  other  interested  individuals.  These  studies  were  made  in  the 
depth  and  detail  deemed  sufficient  to  permit  the  comparison  of  alter¬ 
native  plans,  the  selection  of  the  most  suitable  plan  and  the  establishment 
of  plan  feasibility.  Plans  developed  and  studied  were  generally  directed 
to  meeting  urban  flood  control  needs.  Other  water  and  related  land 
resource  needs  were  also  add>'essed  in  concurrent  studies,  as  discussed 
in  this  r(!port,  or  were  determined  to  be  outside  the  scope  Of  current 
studies . 
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Study  Participants  and  Coordination 


Charleston  District  was  assigned  the  responsibility  for  the  con¬ 
duct  and  coordination  of  this  study,  consolidation  of  information  from 
other  agencies  and  local  interest,  formulation  of  a  plan  and  preparation 
of  this  report.  A  multi-disciplinary  team  was  used  to  accomplish  these 
tasks.  The  team  was  composed  of  a  project  engineer,  biologist,  hydrologist, 
economist,  cost  estimator,  and  a  foundations  and  material  specialist. 
Additional  assistance  was  provided  by  real  estate  appraisers,  surveyors, 
and  others  as  specific  data  and  analyses  were  required. 

Coordination  was  maintained  with  Federal,  State  and  local  officials, 
as  well  as  the  general  public,  throughout  the  study.  The  U.  S.  Fish  and 
Wildlife  report,  which  is  required  by  law,  is  included  in  Appendix  5. 

A  vigorous  public  involvement  program  was  developed  to  inform  interested 
parties  of  the  progress  of  the  study  and  to  request  comments  and  inputs 
for  consideration. 

A  working  level  task  force,  consisting  of  state  and  local  officials, 
was  formed  to  assist  in  the  evaluation  of  formulated  plans,  and  the  selec¬ 
tion  of  the  recommended  plan.  The  task  force  included  city,  county  and 
state  representatives,  including  representatives  of  the  Planning  Board, 
Drainage  Commission  and  Parks  and  Playgrounds  Commission.  Representatives 
of  the  Soil  Conservation  Service  and  the  U.  S.  Geological  Survey  were  also 
in  attendance. 

Three  public  meetings  and  a  number  of  small  workshops  and  meetings 
were  utilized  to  develop  communication  with  Federal,  state  and  local 
representatives  and  other  interested  individuals  and  groups.  An  initial 
televised  public  meeting  was  held  on  13  April  1972  to  inform  all  concerned 
of  the  study  initiation  and  to  allow  them  opportunity  to  express  their 
views.  On  18  and  19  April  1979,  Plan  Formulation  Conferences  were  held 
at  whicii  time  all  potential  water  resource  alternatives  were  presented 
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and  discussed  prior  to  the  selection  of  plans  for  recommendation.  A  final 
public  meeting  was  held  on  ?4  November  1981.  During  this  meeting,  selected 
plans  and  their  impacts  ere  discussed.  Transcripts  of  these  meetings  are 
available  from  the  Ciiarleston  District  office  upon  request. 


Prior  Studies 

A  nu'-bei'  of  reports  have  been  prepared  which  cover  segments  within 
tfie  basin  or  in  which  Sugar  Creek  Basin  is  a  segment.  These  reports  by 
the  Corps  and  by  otiitrs  are  briefly  described  below. 

The  report  on  ttie  Santee  River  of  North  Carolina  and  South  Carolina 
was  published  as  House  Document  No.  96,  Seventy-third  Congress,  First 
Session,  1933.  It  was  recommended  in  this  report  that  no  Federal  im¬ 
provement  of  the  streams  be  undertaken  at  that  time  except  as  authorized 
by  existing  projects. 

A  report  on  the  Santee  River,  North  Carolina  and  South  Carolina,  was 
published  as  Senate  Document  No.  189,  Seventy-eighth  Congress,  Second 
Session,  1944.  This  report  recommended  building  hydroelectric  projects 
at  five  sites,  a  regulating  dam  at  Columbia,  South  Carolina,  and  the 
Santee  Reservoir. 

In  1965,  a  Detailed  Project  Report  on  Sugar  and  Briar  Creeks, 

North  Carolina,  was  prepared  under  authority  of  Section  206  of  the 
1948  Flood  Control  Act,  as  amended.  The  report  proposed  channel  im¬ 
provement  on  Little  Sugar-  and  Briar  Creeks. 

In  1968,  Flood  Plain  Information  Reports,  Volumes  I  and  II,  were 
prepared  which  included  Irwin,  flcAlpine,  and  McMullen  Creeks  of  the 
Sugar  Creek  Basin, 


In  1970,  i  flood  insurance  study  for  Little  Sugar  and  Briar  Creeks 
was  prepared. 

On  7  June  1973,  an  unfavorable  report  was  submitted  on  the  Santee 
River  System,  North  Carolina  and  South  Carolina.  The  report  concluded 
that  further  water  resource  improvements  were  not  warranted  for  Federal 
participation  at  tiiat  tinte. 

In  July  19/3,  rjie  University  of  North  Carolina  at  Charlotte,  Charlotte, 
Nortti  Carolina,  p.bl  coin'd  a  report  entitled.  Measurement  of  Potential  Flood 
Damage s  To  _r  1  o oy^  Pj oyi e  Structures  Within  the  City  of  Charlotte .  The  report 
recommended  implementation  of  legislative  nonstructural  flood  plain  and 
regulatory  measures. 

The  draft  version  of  this  feasibility  report  was  prepared  in 
September  19B1  and  circulated  for  review  and  comment.  All  pertinent 
comments  received  have  been  incorporated  into  this  revised  version 
for  final  review  and  autnor ization. 


Existing  Projects 


As  discussed  in  the  preceeding  section  a  Detailed  Project  Report  on 
Sugar  and  Briar  Creeks,  North  Carolina,  was  prepared  under  authority  of 
Section  205  of  the  1948  Flood  Control  Act,  as  amended.  This  study  resulted 
in  the  construction  of  approximately  0.76  miles  of  channel  enlargements 
in  the  interest  of  flood  damage  reduction. 

The  completed  project  located  downstream  from  the  confluence  of 
Little  Sugar  and  Briar  Creeks  was  designed  with  bottom  widths  varying 
from  50  feet  in  the  lower  reaches  to  40  feet  in  the  upper  reaches.  The 
average  depth  of  cut  as  measured  from  low  bank  was  approximately  15  feet 
witli  ride  slopes  rangirig  f>"om  I\/;1.5H  to  I\/;2H.  Construction  was  com¬ 
pleted  in  May  1978.  ’-fj  i  ntenance  of  this  project  is  a  local  responsibility. 
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The  Report  and  Study  Process 


Tfie  c'gdn  i ?at  i oil  and  content  of  this  report  are  in  general  com¬ 
pliance  ivith  instructions  contained  in  Engineering  Regulation  (ER)  1105-2-60, 
other  related  guidance.  In  summary,  the  report  consists  of  a  main  report 
designed  to  fully  suopo'-l  the  analyses  and  conclusions  of  the  study;  to 
support  the  recG'-miendations ;  and  to  enable  reviewers  to  understand  the 
rationale  for  *h,,  con.  1  us  ions  and  recommendations.  Detailed  analyses 
relevant  t;  Mie  <  .  un  1  ions  derived  in  the  main  report  are  contained  in 
support  ive  acpe’iO  ii,  .vf'ich  supplement  the  main  re()ort. 

Feasibility  sludif-s  were  conducted  consistent  with  the  planning 
requiromen*:s  of  Mie  Wat- r  R-.source  founcil.  An  i  nterdi  sc  ipl  inary  planning 
team  was  utilized  to  address  four  functional  planning  tasks  of  problem 
i  dent i  f  i  cal  loti ,  f  u-'iiil  a*  i o-''  ot"  al  t ernat  i  ves ,  impact  assessment,  and  evalua¬ 
tion. 

In  generjl,  i.he  irnino  process  consisted  of  the  refinement  of  a 
large  number  o‘'  a ' * ■_ -'naM ves  down  to  a  f '  v  detailed  plans  and  eventually 
to  a  recommonded  sul  .'i-ri.  During  the  planning  process,  the  number  of 
plans  decreased  wim  !,.  m,.-  level  of  detail  at  which  they  are  examined  increased. 

Ttie  three  L  .v.  m:  olunn’ng  stages  were: 

Stage  1,  d...  i  jfipot pf  strategies.  Efforts  during  Stage  1 
centered  on  the  idontif icat ion  of  problems  and  needs  in  the 
study  area,  -s *■  ab  1  i stvoent  of  broad  planning  objectives,  defi¬ 
nition  of  public  concerns,  and  formulation  of  a  management 
program  Tor  .uot  ot  the  stijdv; 
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Stage  2,  Formulation  of  Alternatives.  The  planners  and 
engineers  performed  the  bulk  of  their  work  in  Stage  2. 

Included  in  this  stage  were  the  detailed  investigations 
of  such  factors  as  hydrology,  hydraulics,  costs,  structural 
designs,  and  institutional  analyses.  Detailed  environmental 
assessments  and  socio-economic  studies  were  also  accomplished. 
Stage  2  work  eliminated  non-viable  plans,  and  formulated 
a  limited  number  of  alternatives  which  were  carried  forward 
in  Stage  3; 

Stage  3,  Refinement  of  Plans.  Stage  3  included  the  necessary 
refinement  of  plans  and  designs  based  on  economic,  engineering, 
environmental,  and  social  concerns  identified  during  the  review 
at  the  conclusion  of  Stage  2.  Emphasis  was  placed  on  a  more 
thorough  evaluation  of  these  plans  and  the  necessary  arrange¬ 
ments  for  implementation. 


National  Objectives 


Federal  Water  resource  planning  guidelines  require  that  Federal  and 
Federally-assisted  water  and  related  land  resource  planning  be  directed 
to  address  National  Economic  Development  (NED)  and  Environmental  Quality 
(EQ)  as  national  objectives.  NED  is  to  be  achieved  by  increasing  the 
value  of  the  nation's  output  of  goods  and  services  and  improving  national 
economic  efficiency.  The  selection  of  a  NED  plan  is  achieved  by  maximizing 
net  economic  returns.  The  NED  plan  accomplishes  the  stated  study  objectives 
in  a  more  economical  manner  than  any  other  means  of  accomplishing  these 
objectives.  In  order  to  be  considered  economically  viable,  a  NED  plan 
must  have  a  benef it-to-cos*^  ratio  of  at  least  1.0  to  1.  The  benefit-to- 
cost  ratio  is  a  comparison  of  expected  benefits  to  projected  NED  costs. 
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Ei;  'jn‘i,a'  ,t" .Vv.jifj  ij._  jchieved  by  the  management,  conservation, 
proscr'vd*  1  ct  ,  i'n'i '.oration,  or  improvement  of  the  quality  of 

certain  nut  urj'  o-'l.:';:  Cr-sources  anJ  ecological  systems. 

In  jj.jit’C;  jLovr.,  the  ifnpacts  of  proposed  actions  on  the 

Regional  Fco’iot  :  .  ('■’ED;  and  Other  Social  Effects  (OSE) 

were  evaluated.  nr  ibntions  to  the  RED  account  are  established  by 
measuring  a  ;;ru;...u„i'  on  a  region's  incor.e,  er'pl cyment , 

population,  c  lane,  environment,  and  social  development.  Con- 

tr  i  but  i  ijtio  to  tii''  '!SE  account  are  determined  by  establishing  a  proposal' 
eftec'-s  tn  real  income,  v.r-curity  of  life,  health  and  safety,  education, 
cultural  ,evu  recr':j" 'onal  opportunities,  and  other  factors. 

Environe’enral  '^etting  and  'Iatural  Pesources 

TIte  Sugar  i  reeR  Basin  lies  within  the  Central  Piedmont  Belt  of 
the  Piedmont  Ph /s  iographic  Province.  Relief  is  low  and  the  topography 
is  characterized  i'y  low,  rounded  hills  and  valleys.  The  drainage 
pattern  is  dendr’fi..  witn  only  minor  structural  control.  The  major 
tributaries  to  Sugar  Creek  are  Little  Sugar,  Steele,  Irwin,  Briar, 
McMullen,  Four  '-'..tc,  Taggart,  Coffe/  and  McAlpine  Creeks.  Sugar  Creek 
Basin  covers  27(j  sg  .are  miles  and  includes  the  City  of  Charlotte,  North 
Carolina,  otiier  portions  of  Mecklenburg  County,  North  Carolina,  and 
portions  of  Lancaster  and  York  Counties  in  South  Carolina,  where  it 
drains  into  tht  Catawba  -River  about  seven  miles  southeast  of  Fort 
Mil  I. 
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Mecklenburg  County  receives  an  average  of  about  43  inches  of 
rainfall  per  year.  Generally,  rainfall  by  months  is  well  distributed 
throughout  the  year,  and  the  driest  weather  occurs  in  the  fall.  Win¬ 
ter  temperatures  are  changeable,  alternating  between  mild  and  cool 
spells.  Extreme  cold  is  rare,  and  the  annual  freeze-free  period  is 
slightly  over  ?30  days.  Summers  are  long,  with  temperatures  fre¬ 
quently  reaching  the  low  nineties. 

[.and  witiiin  the  Sugar  Creek  Basin  is  generally  urban  land  con¬ 
sisting  of  soils  with  moderate  to  slowly  permeable  surface  and  sub¬ 
surface  layers,  which  have  been  dominantly  altered  and  mixed  in 
varying  degrees  and  depths  by  urban  and  industrial  development. 

Most  of  the  soils  in  ttie  basin  are  of  low  natural  fertility,  although 
the  use  of  fertilizer  increases  yields  and  the  amount  of  crop  residue. 

The  water  quality  of  the  streams  in  the  basin  can  best  be  de¬ 
scribed  as  substandard  with  isolated  areas  of  fair  to  average.  The  most 
recent  and  complete  data  concerning  water  quality  were  provided  by  the 
Water  Quality  Planning  Unit  of  the  North  Carolina  Department  of  Natural 
Resources  and  Community  Development.  The  large  number  of  monitoring 
sites  in  the  state  and  local  networks,  and  the  great  number  of  obser¬ 
vations  made  over  a  long  period  of  time,  provide  adequate  information 
on  the  water  quality  parameters  most  commonly  measured.  Water  quality 
is  generally  poor  in  the  highly  industrialized  and  urbanized  areas 
of  the  basin.  At  almost  every  site,  fecal  coliform  organism  counts 
at  some  time  have  exceeded  North  Carolina  standards.  At  many  sites 
there  were  numerous  violations  and/or  excessively  high  counts.  Dissolved 
oxygen  measurements  also  exceeded  standards  at  most  of  the  monitoring 
sites,  althougli  the  dissolved  oxygen  violations  occurred  less  frequently 


than  the  hieh  ^tcal  co'!ifcrin  counts,  '"everal  violations  of  pH  and 
temperature  stan  lard.s  recorded. 

The  poc*"  water  quality  has  in  general  resulted  in  a  low  diversity 
of  aquatic  cpecies  due  t...  tnu  highly  stressed  environment.  A  survey 
of  selected  u'rea'-,s  tiy  : ':,.r  S*atc  of  Nortti  Carolina  Wildlife  Resources 
Commission  in  1963  and  studies  in  1976  by  Cloutnan  and  Olmstead,  charac¬ 
terized  the  fish,  fish  food  organisms,  and  vegetation  found  in  the  basin. 
Most  of  th.,  streai’^j  ar-.  so  badly  polluted  that  most  of  the  fishery  has 
been  eliminated,  u'-ttc's  are  usually  sand,  silt,  or  clay,  and  vegetation 
is  generally  lacti’’'';.  ''reeks  which  are  outside  the  urban  area  and  which 
do  not  receive  waters  from  tiie  more  polluted  reaches  upstream  have  some 
potential  for  sport  fishing.  Four  Mile,  Coffey  and  tiie  lower  reaches 
of  McAlpine  Cree- s  could  be  developed  into  good  habitats  for  fish,  if 
water  quality  wert'  improved  and  ttie  streams  were  protected  from  urban 
encroach:’'>'ny  .  Fvt'r  :;r’3r  and  McMullen  Creeks  inside  the  Charlotte 
city  limit;,  populations  of  the  more  tolerant  fish  such  as 

bluegill,  (•-•dbrea.‘,  and  ..atfish.  A  more  detailed  description  of 
biological  resouC  .  is  .wMained  in  Appendix  5. 

Humam  Resource? 

The  City  of  Cfiarlo''te,  ‘.'ortti  Carolina,  is  the  major  center  of 
population  which  a'i'-l'ect  ,  development-  of  the  Sugar  Creek  Basin. 
Surrounding  cities  .•AiUo;  have  a  '-dller  impact  on  the  basin  are 
Gastonia  and  t'orno-,  '.sr'i'  ■  a>':,lit.3^  and  Rock  Hill,  South  Carolina. 
Numerous  otiior  T’ .  ‘  as-/  in  ptie  general  area,  but  the  impact 
of  th.-  Si:;j  1  ’  •  ■  .vt  ■  :  '  ■  '  . 


Sugar  Creek  Basin  forms  a  portion  of  the  Santee  River  Basin 
and  drains  the  City  of  Charlotte  and  Mecklenburg  County,  North 
Carolina,  and  portions  of  Lancaster  and  York  Counties,  South 
Carolina.  The  major  portion  of  the  basin  is  located  in  Mecklenburg 
County,  including  the  major  portion  of  the  City  of  Charlotte.  For 
this  reason,  general  economic  and  statistical  data  presented  in 
this  section  will  be  confined  to  available  data  for  the  City  of 
Charlotte,  Mecklenburg  County  and  the  Charlotte  Standard  Metropolitan 
Statistical  Area  (SMSA). 

The  City  of  Charlotte  and  Mecklenburg  County  have  for  the  past 
four  decades  realized  a  rapid  increase  in  total  population.  The 
county's  population  has  increased  from  151,826  in  1940  to  404,270 
in  1980.  The  population  of  the  City  of  Charlotte  has  increased  from 
100,899  in  1940  to  approximately  314,447  in  1980.  During  the  same 
4C-year  period,  population  in  North  Carolina  grew  from  3.6  million 
to  5.8  million  persons.  The  following  tabulation  shows  1980  population 
characteristics  of  the  City  of  Charlotte  compared  with  Mecklenburg 
County,  the  Charlotte  SMSA  and  the  State  of  North  Carolina. 

1980  POPULATION  OF  CHARLOTTE,  MECKLENBURG  COUNTY 
CHARLOTTE  SMSA  AND  NORTH  CAROLINA 

City  of  Mecklenburg  Charlotte  State  of 
Character i s t i c _ Charlotte _ County _ SMSA  North  Carolina 


Population  314,447-'^  404, 27o!-'^  637,218^^  5,843,665^^ 

Percent  increase 

1970-1980  +30.4  +14.0  +8.20  +15.0 

[/  Char lotte-Meck lenburg  Planning  Commission 

?/  Preliminary  data,  U.  S.  Dept  of  Commerce,  Bu.  of  the  Census 


Data  on  eriplovnd  civilian  workers  by  occupational  group  are 
available  f ro-i  tiie  1970  census  of  population.  The  largest  group  of 
workers  in  the  City  of  Charlotte  was  clerical  workers  with  about 
?3,300  or  '‘?aj  percent  of  the  total  workforce  so  classified.  Professional 
and  tfcclinical  v.c're  the  second  largest  groups  representing  14. S  percent 
of  the  total  .vn'kforce.  Of  the  total  105,371  workers  in  the  City  of 
Charlotte  accounted  for  in  the  1970  census,  45,547  (approximately  43°i) 
were  female. 


Development  and  Economy 

The  following  paragraphs  discuss  expected  growth  in  the  study  area 
in  relation  to  projected  economic  development  of  the  Charlotte-Gastonia 
SMSA.  Gaston  County  was  added  to  the  Charlotte  SMSA  following  tlie  1970 
census  to  form  the  Char lotte-Gastoni a  SMSA  which  was  used  for  the  latest 
OBERS  projections.  Witoro  appropriate,  reference  is  made  to  smaller 
economic  units  wiiich  are  considered  to  be  generally  characteristic  of 
the  study  area  in  term’s  of  present  and  future  economic  activity. 

Tfie  principal  ono-'ic  ct;ii!er  of  the  Sugar  Creek  Basin  is  the  City 
of  Charlotte  wfiict;  serves  as  tfie  center  of  local  government  and  as  a 
major  coaimerc  i  a  1  and  r'l.'ijil  ct.'nter  of  tlie  southeast  United  States. 
Intensive  urban i /at  i  jn  of  the  area  is  expected  to  continue  based  on 
the  optimum  location  of  the  city  and  its  reputation  as  a  leading 

financial  and  ;  -  .b.i_,  *  "  ;  a  i  center. 

An  siiown  ’■  ...  department  cf  Commerce  publication,  Project i ons 

Economic  Acjiyity  CorTy;  i. .arolina.  Series  E  Population,  published  in 
April  ih-/  pjC  1 1  a':  i of  ttte  Charlotte-Gastonia  SMSA  is  c'xpected  to 

incre.jS’.-  f ro’’’  PP:  ,7td’  in  'dUytor  l-i/O  to  944,509  tiy  the  year  '"Ol’O.  Tiiis 
rcDrenn'ntn  a  co'TjOu'.d  ni'"u/;‘ t'  rate  of  just  over  1  percent  per  year  as  co'"- 
ijjred  to  a  predict;  i  cjn.p  ujm  1  .grewth  r-a'c'  of  l.PP  peroc-nt  oer  year  for 
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Uie  State  uf  ?!urtii  Carolina.  Population  projections  for  Mecklenburg  County, 
the  Charlotte-Gaston i a  St'SA  and  the  State  of  North  Carolina  are  shown 
in  the  following  tabulation. 


Popul ation  Trends 


1^0 

1980 

1990 

3000 

3010 

3030 

Meek  1 enburg  Coun ly 

3ol,700 

410,700 

464,500 

503,100 

543,300 

571,500 

Charlotte-Gastoni  a  S'.’S.n 

558,767 

650,400 

741,900 

311,600 

386,500 

944,500 

State  of  Nor-i^  ra»-olina  C,f'r?,10o  5,75P,non  6,389,300  6,873,500  7,301,100  7,660,300 


Tile  level  of  civilian  cap  1  oyi’ient  depends  upon  the  number  of  civilians 
in  the  labor  force  who  are  successful  in  finding  work.  The  following  tab¬ 
ulation  shows  projected  enployi"ent  trends. 

employment  Trends 
Char  lot te -Gas  ton i a  SMSA 


Ij^j/O 

I9«a) 

1990 

3000 

3010 

’■’i  dyoar  pops  1  a^.  i  on 

‘=Sn,7f,7 

650,400 

741,900 

811,600 

336,500 

944,500 

[mp  1  oyr'cnt/popu  1  at  ion 

rati  0 

.44 

.47 

.47 

.48 

.43 

.46 

Total  er-ipl oy'^ent 

-’46 ,  707 

305, bhu 

348 , 700 

389,600 

435,400 

434,000 

f  liturn  inco''to  esU-’ate'  t’o*’  Ch.jr  lotte-Gastoni  d  SMSA  are  considered 
irv.iicativo  of  tii,-  Sugar  rrre'>'  "  luin.  "^ho  following  tabulation  shows  pro- 
'r-cted  p'-r  in';y"in  "ca'  '.<<■  'Par  1  jtte-Gastoni  a  SMSA  and  for  fiorth 

ir'j’lnu.  i  n  t r"  M  i  on  ■ :  r,  -  • ,  -  ■  n  f  '  h,.  following  tatiulation  is  based  on 


Income  Trends 


Per  L  -ap  its  I  ICO!'  >■" 
(19o7 

Per  C  ip  i  ’  3  i 
Pel at ! V-  '  -  i  . 


Per  Capi'  a 
(19T7  5; 

Per  Incc 

(US  -  l.UU) 

An  iruMcatu;" 
income  for  ttie  cnat 
shown  graph i cat ly  , 

Transportation 

Numerous  Fer-n 
Interstate  hi qhway; 
passenger  service  ' 
Other  rail  lines  '-t 
Norfolk  PailroaUs. 

Douglas 

the  basin  H'l'i  is  , 
at  the  dirporr  oir-. 


1970  ^980  1990  2000  2010 

Char lotte-Gastoni a  SMSA 
S3,3G9  ^4,732  $6,104 

!l  .9^  .99  .99 

''‘cTT h  Carolina 

■  ,'.5  5^,028  $5,305  $7,131  $9,489 

.F'c  .84  .86  .87  .87 

of  tno'  projected  future  growth,  employment  and  per  capita 
■  luite-Gastoni a  SMSA  and  the  State  of  North  Carolina  is 
.•n  Figure  2. 


$8,059  $10,475 

.99  .98 


'al  and  state  highways  serve  the  Sugar  Creek  Basin. 

,  3A  and  77  intersect  within  the  basin  limits.  Pail 
is  orovided  in  Charlotte  by  the  Southern  Railway, 
•rvirig  the  ba'^iri  are  tlie  Seaboard  Coast  Line  and  the 
O/'f  lOi'  trains  pass  through  Charlotte  weekly, 

I;  ti  •■irous  is  located  in  the  western  portion  oi' 
.svd  ijy  ■ive  cumi'ier!;!  a  I  airlines.  A  custenb  station 
1  he  cit','  as  j  purt  of  entry  and  export,. 
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Charlotte  is  also  a  major  trucking  center  with  over  60  trucking 
firms  using  the  city  as  a  base  of  operations.  One-third  of  the  nation's 
leading  common  carriers  in  terms  of  revenue  have  terminals  in  Charlotte, 
including  four  of  the  top  five. 


Local  Government  Finance 


The  City  of  Charlotte  has  been  recognized  for  its  effectiveness 
in  money  management.  As  a  result,  the  leading  bond  rating  services. 
Moody  and  Standard  and  Poor's,  both  rank  Charlotte  and  Mecklenburg 
County  bonds  "AAA".  These  are  the  highest  ratings  obtainable.  State 
of  North  Carolina  bonds  are  also  rated  "AAA",  adding  even  more  stability 
to  the  City  of  Charlotte  and  Mecklenburg  County. 

Recreation 


E i qht y- jevs'i  parts  'm.'.jpy  r.ore  than  1,500  acres  in  the  city. 
Included  are  baset'aM  and  soft!)all  fields,  tennis  courts,  skating 
rinks  and  football  fields,  '-’any  of  the  parks  in  and  around  the  city 
have  playgrounds  far  children.  Occasionally  live  music  and  special 
city-oriented  events  are  featured  in  the  larger  parks.  Three  swimming 
pools,  15  corimunity  centers,  a  nolf  course.  Park  Center  arena,  and 
Memorial  btadiu:-  ar*'  all  ad-mnisT ered  by  the  fity  Parks  and  Recreation 
Commission. 

Mf'cklcnPuro  County  rur>-‘-u!t.  ly  tias  over  OdO  acres  under  development 
in  three  parks  plus  two  ut  m  in.ging  ni<,iQric  preservations.  A  listing 
of  parks  in;  rvcreationi^  ama-.  by  type,  location  and  size  is  contained 
in  Apr; end IV  t. 
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SUGAR  CREEK  BASIN 

north  CAROLINA  8  SOUTH  CAROLINA 


HUMAN  RESOURCES  PROJECTIONS 

CHARLOTTE  -GASTONIA  SMSA 


Parks  are  often  located  in  the  flood  plains  of  streams  in  the 
Charlotte  area  due  to  the  availability  of  flood  prone  lands  and  the 
nature  of  many  park  facilities  which  are  little  harmed  by  periodic 
flooding.  Although  the  McAlpine  Greenway  is  the  only  "greenway"  in 
Mecklenburg  County,  there  are  many  parks  in  Mecklenburg  which  are 
located  in  flood  plains.  Huntingtowne  Farms  Park  is  a  30-acre  park 
along  0.8  of  a  mile  of  Sugar  Creek.  It  is  linear,  has  a  natural 
appearance  and  has  a  few  ballfields.  Freedom  Park  is  a  93-acre  park 
along  Little  Sugar  Creek  with  much  of  it  in  a  flood  plain.  A  portion 
of  the  park  along  the  creek  has  a  very  natural  appearance.  The  most 
active  parts  of  the  park  --  the  major  ballfields  and  tennis  courts  -- 
are  in  the  flood  plain.  Revolution  Park  and  Clanton  Park  form  a  linear 
park  including  over  two  miles  of  Irwin  Creek.  Clanton  Park,  which  is 
primarily  in  the  flood  plain,  is  almost  totally  undeveloped.  Revolution 
Park  is  primarily  a  golf  course,  but  it  also  includes  a  swimming  pool  and 
typical  active  sports  areas  on  the  fringe  of  the  flood  plain. 


Land  Use 


In  Sugar  Creek  Basin,  land  use  by  man  is  the  strongest  factor 
in  determining  the  condition  of  natural  resources.  Sugar  Creek  and 
most  of  its  tributaries  drain  land  used  for  industrial,  commercial 
and  residential  purposes.  These  uses  have  in  common  the  emission 
of  pollutants  to  the  atmosphere  and  the  related  problems  of  rapid 
water  runoff,  low  water  retention,  erosion,  and  discharge  of  effluents 
into  receiving  waters. 

As  part  of  the  basin  investigation,  land  use  analysis  studies 
were  made  to  determine  existing  conditions  and  to  predict  future 
use  based  on  existing  use,  growth  patterns  indicated  by  new  con¬ 
struction,  and  projections  made  by  the  City  of  Charlotte  and  Mecklen¬ 
burg  County  for  the  years  1995  and  2000.  Additional  information 
on  future  zoning,  recreational  planning  and  transportation  was  obtained 
from  local  officials.  Further  information  concerning  land  use  projections 
is  contained  in  Appendix  1  of  this  report. 
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Problems,  Heeds  and  Opportunities 


The  following  paragraphs  discuss  the  water  resource  needs  and 
problems  in  the  Sugar  Creek  Basin.  Preliminary  investigations  in¬ 
dicated  tliat  the  major  problems  and  needs  are  confined  to  flooding, 
water  quality,  recreation  and  the  need  to  enhance  and  preserve  the 
existing  open  spaces  and  environment. 

'■’unicipal  and  industrial  water  supply  is  not  a  problem  in  the 
Mecklenburg  County  area.  An  interview  with  the  Director  of  the 
Charlotte-Mecklenburg  Utilities  Department  established  the  fact 
that  the  present  water  supply  provided  by  Lake  Norman,  located 
outside  of  the  Sugar  Creek  Basin  watershed,  is  adequate  to  meet 
the  demand  of  the  area  for  the  foreseeable  future.  With  this  in¬ 
formation,  no  further  effort  was  exerted  in  the  investigation  of 
water  supply  needs. 

Irrigation  is  also  not  considered  to  be  a  problem  or  need  due 
to  the  urbanized  nature  of  the  basin.  Sugar  Creek  is  not  navigable 
and  due  to  the  small  size  of  the  basin  and  to  the  lack  of  adequate 
reservoir  sites,  liydropower  was  not  considered  feasible  at  this  time. 
Water  quality  problems  are  currently  being  addressed  by  other  agencies 
and  although  identified  as  a  problem  in  this  report,  solutions  were 
not  investigated. 

Floodwate'^s  cause  considerable  financial  loss  by  damaging  homes, 
businesses,  industries,  utilities,  transportation  facilities,  and  to 
a  small  degre'-,  agricultural  lands,  equipment,  and  livestock.  At 
times  sewor  sysiems  are  kept  from  operating  properly  by  flood  water, 
thus  causing  hcalMi  and  safety  problems.  Highways  blocked  by  flood- 
waters  increase  tie-  hazard  of  accidents  and  obstruct  emergency  traffic. 
Recreation  parr and  facilities  witiiin  the  basin  are  occasionally 
damaged  by  fl'^eg  water.  Figures  3  and  4  shows  floodinn  which  occurred 
in  May  10  7‘i, 
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Flood  Damages 


Flood  damages  within  the  Sugar  Creek  Basin  consist  of  both 
tangible  and  intangible  damages.  Tangible  damages  are  those  subject 
to  monetary  evaluation  and  include:  physical  damages  or  losses  to 
property  and  improvements;  emergency  cost  for  flood  damage  prevention; 
and  business,  financial  and  wage  losses  in  and  adjacent  to  flood  areas. 
Intangible  damages  are  not  susceptible  to  monetary  evaluation  and 
include:  danger  to  human  life;  added  inconvenience  and  human  dis¬ 
comfort;  injury  and  exposure  during  floods;  creation  of  conditions 
detrimental  to  health  and  security;  interruption  of  traffic,  utility 
services  and  normal  community  activities;  and  the  detrimental  effects 
of  frequent  flooding  on  the  appearances  and  aesthetic  quality  of  the 
flood  plain  such  as  deposition  of  debris,  etc. 


In  order  to  compute  economic  damages,  detailed  field  surveys 
were  conducted  to  determine  elevations  of  structures  within  the  flood 
plain  of  the  various  basin  streams.  Flood  damage  computations  con¬ 
sisted  of  the  creation  of  a  logical  relationship  between  flood  fre¬ 
quencies,  flood  stages  and  flood  damages.  Economic  index  stations 
were  used  in  early  stages  of  the  study  for  high  damage  reaches.  During 
later  stages,  the  streams  were  modeled  where  the  real  location  of 
individual  properties  were  used  in  evaluating  flood  damages. 


Limits  of  flooding  for  the  following  events  were  computed  and 
damages  associated  with  each  event  were  estimated: 


Magnitude 

Probabi 1 ity 

Magnitude 

Probabi 1 ity 

of  Flood 

of  Occurrence 

of  Flood 

of  Occurrence 

1000  YR 

.0010 

30  YR 

.0333 

500  YR 

.0020 

25  YR 

.0400 

200  YR 

.0050 

20  YR 

.0500 

100  YR 

.0100 

15  YR 

.0667 

80  YR 

.0125 

10  YR 

.1000 

60  YR 

.0167 

8  YR 

.1250 

50  YR 

.0200 

4  YR 

.2500 

40  YR 

.0250 

2  YR 

.5000 

1  YR 

1.0000 

Flood  Damages  -  Little  Sugar  Creek  -  Flood  of  30  May  1975 
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FIGURE  2 
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FIGURE  3 


The  thuj:'^’  '.!  .  u'  ^  <;V;  Y'^.  i  riood  is  a  flood  of  that  nas  a  U.l  percent 


chance  of  brirej 
the  one-hu'i'.h  e.; 

1  perceif  ohanc- 
floods  CO'j'':l  JC 

1  isted  ’’’  ite.  i’C: 
of  tiie  f  iooc  i'u 


i.'jieu  or  ex.ceeded  in  any  given  year.  Likewise, 

It'  {\  '0  VR)  ^  flood  or  event  that  has  a 

.t  ■-•  ing  equaled  or  exceeded.  Any  of  the  listed 
:■  any  g-iven  year.  It  can  be  seen  frorr;  the 
j’  'tcDaDi 1  it/  of  occurrence  that  as  the  magnitude 
.■a;  .  its  probability  of  occurrence  decreases. 


j.et'rgy  annual  damages  for  natural  conditions  .'nere  com¬ 
puted  by  f  ccaipu’.'ing  (iischrorges  for  selected  frequency  sterns  and 
f ormu i  a ‘  i a  ■!  i c ‘i  e-g-  trr-rjency  relationship.  Discharges  v.ere  tiien 
converted  into  "-tarn,  ...ing  ronputed  backwaters,  to  form  a  stage- 
discitarge  reia*:.  iottsii  :n.  Stage  damage  relationships  were  then  established 
based  or  tiie  projt-cted  tepth  of  flooding  and  the  value  of  tiie  affected 
structure  as  obta'.iied  frori  available  tax  inforr-iat  i  or .  Average  dan'aqes 
between  successi.e  s:;icsted  f'^'c-quencies  were  then  njltiolied  by  the 
incremental  probabmliiy  ijetween  these  frequencies  to  obtain  that  part 
of  the  average  annial  damages  contributed  by  storms  falling  within  these 
frequency  ii'’iiis.  Avc-v  age  annual  incremental  da'nages  were  totaled  to 
obtain  averao'  .ii'iual  djf'ages. 

An  i  rirl  i  c  a' i  on  ■..f  :.iie  severity  of  flood  damages  ir  the  Sugar  Creek 
Basin  is  shown  w  ''able  1  wnich  illustrates  the  eguivale’d.  average 
annual  flood  damages  (with  affluence)  for  the  period  of  ar,alysis 
between  the  year  s  "l ''igri_ yQ4o .  The  equivalent  averag-'-  annual  da^^ages 
were  derived  by  ; -;'.m.)nt i ng  procedures  for  tlie  bO-year  oerio:  at 
7  5/cft  interes'  “-nr.  jr,,j  lO'y'  iollars.  Since  the  valut'  uf  -c’ley  a''d 


7  5/cft  interes'  = 
the  structure  an  . 
year  n' 

obtain  in  iv-i  m:- 
dor  i  VL'd  '  /  e  .  ‘  ■ 

freauu’ic,  ‘  m  ;  c  , 


•en's  expected  *‘0  be  darageo  .  n'in,,  Xyv-  j,.y  qjve'- 
e,.I,  'iv-  t-s'^irrated  da'-^agci  wer-r  disicurmed 
I  li  cuu'viient  danage.  Th-;  d  i  s  jb  la-'ag^m  W'- 
*-.i  O'cujrtf-H  lam^ges  assm_'jmc:  .m'’’  .arious 

tii-  •ypccte'l  Drobabiliiy  o‘  Oi.:r'’c-'Ce  U' 


TABLE  1 

EQUIVALENT  AVERAGE  ANNUAL  DAMAGES  (1990-2040) 
SUGAR  CREEK  BASIN,  NORTH  CAROLINA  &  SOUTH  CAROLINA 


BASIN  TOTALS  $  2,794.59  $  1,183.71  $  257.37  $  4,889.06 


obtain  tfie  average  for  each  year;  applying  the  present  worth  factor 
for  eacii  yearly  esi.  inate  of  danages  to  convert  all  monetary  values  to 
a  common  base  year;  and  then  applying  the  capital  recovery  factor  to 
obtain  t!'e  estimated  equivalent  annual  monetary  damages.  Detailed 
information  describing  damage  computations  procedures  is  contained  in 
Append i A  4  to  this  report. 

^.ECREAT lor;  AriD  Preservation 


A  detailed  analysis  of  recreation  and  preservation  sites  for 
the  entire  basin  was  not  conducted  as  part  of  the  study  since  it 
became  apparent  ii;  tlie  early  stage  of  the  study  that  implementable 
approacn--i  to  the  area's  water  resource  problems  would  be  generally 
limited  ta  the  Char lotte-Vecklenburg  area.  The  Charlotte-Mecklenburg 
Planning  Commission  has  prepared  an  in-depth  analysis  of  property 
and  needs  for  recreational  purposes  and  since  this  data  is  much 
more  detailed  and  current  than  data  from  State  Comprehensive  Outdoor 
Recreation  Plan  (SCORP),  it  was  utilized  for  the  reduced  study  area. 

A  description  of  existing  parks  is  contained  in  Appendix  5.  By 
1996,  it  is  estimated  that  there  will  be  an  unsatisfied  need  for  well 
over  5,000  acres  of  additional  land  for  recreation  and  conservation. 

As  the  population  continues  to  grow,  there  will  be  fewer  open  or  un¬ 
developed  areas  in  the  Charlotte-Mecklenburg  area.  Private  lands  to 
the  south  and  east  of  Charlotte  will  continue  to  be  put  to  residential, 
commercial  and  industrial  uses  as  the  urban  area  expands.  There  will 
be  fewer  areas  capable  of  supporting  wildlife  or  offering  passive  out¬ 
door  enjoyment. 


!  r'  tdc  u-dec-.lritK.jrg  area,  both  the  city  and  the  county 

providt;  public  pj:  ar,  j  recreational  service.  Both  have  expressed 

an  interest  in  gv-nenway  dL-volopnent  to  satisfy  flood  control  and  active 
recreation  needs,  'he  city  is  also  interested  in  opportunities  to 
iniprove  f 'Oo;i  plain-  in  existing  parks  and  to  develop  greenways  connecting 
Ca! sting  and  propOied  riaior  parks. 

Planning  Constraints 

^ne  ijraif'ape  pattern  of  the  Sugar  Creek  Basin  and  the 

nunierous  cci'i-'cade  con>‘ rictions  on  various  basin  streams  restrict 
poteri’.ia'  floor:  contrr  1  al*'ernatives  and  eliminate  the  potential  of 
ir>:n  le:  i-,n‘.ing  a  ■'lajor  wa  n:,’  resource  project  to  address  the  identifed 
proble'-'s.  Fji'  o/a'’:  ie,  major  flood  control  improvements  on  Briar  Creek 
would  no*  nav-'  any  significant  beneficial  effect  on  flood  damages 
occurring  to  sM-uctures  on  adjacent  streams  in  the  Sugar  Creek  watershed. 
Hence,  each  major  damage  area  had  to  be  individually  assessed  and  localized 
corrective  pleasures  forciulated.  This  concept  of  providing  a  series  of 
localized  flood  protection  projects  could  create  problems  with  increased 
flood  conditions  downstream  which  must  also  be  addressed  and  efforts 
made  to  fiit  igat  ^  any  poteri:.ial  increase  in  downstream  flood  damages. 

In  addition,  tne  urbanized  nature  of  the  watershed  has  resulted 
in  numerous  strcjpi  encroachments  and  constrictions.  Constrictions 
general  1/  occur  at  higiiway  and  railroad  crossings  which  were  inadequately 
desigricd  or  have  i ''ciuff  ic  lent  flow  caoacity  due  to  increased  flood  flows. 
Tticse  restrict  ions  '.'.c  numerous  and  would  result  in  substantial  increases 
in  cost  ot  flo'j'!  ccrmrci  worfs  if  modification  is  required. 


Planning  Objectives 


j an;  the  national,  state  and  local  water  and 
related  lari  pl  r  jyerient  needs  specific  to  a  given  study  area 

tliat  c  j''  ue  aJe- to  ■:rr.'riance  the  ''Jational  Economic  Development  (NED) 
or  tin  Eri .  i  r •  ,.:>.t  a  i  (ED).  Establishing  these  objectives  in¬ 

volves  aiji. ■  ;o.  rang;:  of  public  and  professional  concerns  expressed 
aboL.f“  tiiv;  ^  .;e d  r- ! dted  land  resources  in  ttie  area  and  translating 

thi- :  II, to.  .„jrctives  for  the  study.  This  was  accomplished  in  the 

early  stai-o-.  of  tie  Sugar  Creek  ic.vestigations .  The  major  problems  iden¬ 
tified  111  till,,'  i.'io.-oed  i  iig  sections  concern  flood  damage  reduction,  improved 


wale*'  qualit/  -and  ■..•'■’hancement  of  recreational  opportunities.  Since  water 
quality  problems  w.ore  being  addressed  by  others,  this  was  not  included 
as  a  planning  oL,iective.  Ttie  planning  objectives  established  for  this 
investigat  ion  in..  Unit  th.^  following; 

i' duct  i  tv'i  of  niood  damages  to  structures  located  within  the 
various  floou  plains  of  Sugar  Creek  Basin; 

Es  t ulC  i  ji''  .-rit  and  preservation  of  conservation  areas  adjacent 

to  ii  as  i  n  "1, 


E  nh 'in  ...■•■.■ji  i  ...f  rncr-aaf  ional  opportunities  to  residents  of 
the  -ai'na  tnro.jgn  ‘  he  d-jvel  sen  n-rt  of  greenway  oarks  and  improvements  or 
additions  t  o  estjS  i par-v  iTsc  :  1  ities. 


Formulation  Of  Preliminary  Plans 


Tiiis  tasr.  pro,  I  -d  *or  developing  alternative  resources  management 
svi.temb  tfiat  address  nlanning  objectives.  To  help  insure  that  the  best 
ovL-ral!  plan  v.as  ievelcped,  a  range  of  alternative  plans  were  formulated 
Tfio  following  sn>.t!ons  describe  the  formulation  process  and  describe  the 
various  plans  -^ornu  1  a t’Sd . 

[’anagememt  'Vasures 


A  wide  variety  of  technical  and  institutional  means  exist  for 
rianaginrj  water  resources  of  the  Sugar  Creek  Basin.  As  a  basis  for 
formu  1  at.ing  alternative  plans^  a  broad  range  of  these  means  was 
examined  to  idontify  those  wiiicli  could  address  one  or  more  of  the 
planning  objectives.  Eotli  structural  and  nonstructural  means  were 
given  equal  cons i dei'at i on ,  and  tiie  range  of  management  measures  were 
not  constrained  to  Miose  traditional ly  used  by  the  Corps.  Management 
rncasures  cons  i.lr.-rcJ  as  oart  of  the  Sugar  Creek  investigations  include 
tne  fol  lo.ving; 


Nonstrucf  ora  1  I’easure^ 


Relocatio!’,  of  Str  ictures 
Evacuation  Planning 
Flood  Insurance' 

Zoning  &  ^'o  l.  of  ,  il'liug  dodes 
Regu  1  at  j  on:  of  F  1  oc.  J,. ' 

F  I  oodproof  t '  rui  ‘  :j: 
nemo  1 i t 1  on 
ho  Growl u 


Structural  Measures 


Channel  Modification 
Bridge  Modification 
Levees/Floodwal Is 
Paved  Channels 
Covered  Floodways 
Reservo i rs 

Combination  Reservoir/Chan.  Imp 


Plan  Formulation  Rationale 


As  previously  stated,  no  single  comprehensive  water  resource  project 
could  be  tormulatf'd  to  alleviate  the  area's  water  resource  problems  due 
to  the  dendritic  nature  of  the  basin's  drainage  pattern  and  to  the 
scattered  nature  of  flood  damages.  With  this  in  mind,  efforts  were  made 
to  isolate  danane  areas  and  to  tailor  flood  control  alternatives  to 
alleviate  da'-^ages  in  eacit  damage  reach.  Attempts  were  made  to  incor¬ 
porate  re  e'eational  opportunities  or  conservation  measures  with  each 
formulated  r Ian.  Gotfi  structural  and  nonstructural  alternatives 
received  equal  consideration.  Each  localized  alternative  was  formulated 
such  that,  if  recommended,  the  alternative  could  be  constructed  inde¬ 
pendent  of  other  alternatives  or  in  conjunction  with  a  series  of  localized 
projects  to  pt'ovide  a  comprehensive  management  system.  If  implementation 
of  flood  control  measures  created  adverse  conditions  in  downstream  areas, 
all  reasonable  offorfs  were  considered  to  mitigate  the  adverse  effects  of 
upstream  improvements. 


Plans  of  Others 

The  City  of  Charlotte  and  Mecklenburg  County  have  been  very 
progressive  in  the  management  of  flood  plain  lands  during  recent 
years.  On  21  Onveniber  1972,  the  city  adopted  floodway  regulations, 
establishing  d‘-veiopment  and  land  use  regulations  for  certain  flood 
hazard  areas  of  tuu  city,  and  providing  for  the  administration,  en- 
force’ient  mj  a'vnri'i>nr,  thereof.  The  County  of  Mecklenburg  adopted 
similar  rfgi,  1  a t  i  ae.  on  DecemLer  1972.  All  streams  which  have  a 
drainaqu  area  gri-d!e>'  tiian  one  square  mile  have  had  development 
controls  placed  '^n  '111""',. 


Flood  itisurance  is  also  available  in  Charlotte  which  enables  those 
who  are  current:  ly  living  in  a  Flood  orone  structure  to  obtain  low-cost. 
Federally-subsidized  flood  insurance. 

The  city  has  also  actively  pursued  open  space  development  of  flood 
plain  areas  in  an  effort  to  develop  various  flood  plains  in  a  manner 
to  minimize  existing  and  future  flood  damages.  Open  space  developments 
include  greenwiys  and  cor'''‘'uni  ty  park  facilities. 

In  addit.ion,  a  "Self-Help  Harning  System"  has  been  established  for 
5070*^31  streams  within  the  Sugar  Creek  Basin.  Essentially,  the  plan 
consists  of  establ i sti i ng  a  timely  warning  system  and  preparing  an 
efficient  evacuation  plan.  The  system  consists  of  a  series  of  rainfall 
and  streamflow  gauges,  as  well  as  flood  warning  sensor  devices,  located 
at  strategic  locations  in  the  basin. 

Analysis  Of  Plans  Considered  In  Preliminary  Planning  (Stage  1  &  2) 


In  order  to  I'orniul ate  alternative  plans  of  action  for  the  various 
Sugar  Creek  sub-basin  areas,  tlio  initial  step  required  the  identification 
of  high  damage  areas  based  on  existing  and  projected  future  flood  stages. 
This  was  followed  by  an  evaluation  of  the  causes  of  flooding.  Basically, 
flood  damages  result  from  a  combination  of  reasons.  These  reasons  include 
tfie  location  of  structures  in  areas  subject  to  flooding;  development  of 
adjacent  non-flood  glaiu  and  upstream  flood  plain  areas  which  result  in 
increased  storm  runoff;  and  the  development  of  man-made  constrictions 
such  as  brihee;,  aud  otti'u'  flood  plain  encroachments  which  restrict  the 
passage  of  fluod  fly.vS.  Hnce  daniage  areas  were  identified  and  the  cause 
of  flooding  was  def  er’’ i  ne  1 .  Mifu  potential  alternatives  to  alleviate  flood 
damages  were  ^'valuafcd. 


TO 


f  loo  i  c-':’''  :;  ‘  i  ,'us  investigated  for  various  areas  of  the 

Sugar  Sttv;-  -a-  in  i.;  '‘tago  1  and  ’  included  a  wide  range  of  possibilities. 

/'U  f  M-.  shj  :;*''  r !  rtgc’  used,  sorie  of  the  methods  commonly  used  in  flood 
'-'Vit'-..'!  prov-  i  iu  L.‘  i-ipractical  or  engineeringly  unsound.  However, 
during  ‘.inn  nuriy  onasc''  cf  planning  an  array  Of  both  structural  and  non- 
'.trucLur''1  ..  I  r  .'.rr.j  ..■valna'^ed  which  provided  varying  degrees  of  protection. 
Tlie  '’uajor  c.  ^:'n'-;es  o-  f^ood  damage  reduction  measures  evaluated  were 
dtructu>a:  n  j  :icnsr,r>,cLural  which  are  discussed  in  general  terms  in  the 
f  0  1 1  o  w  i  ng  '■  ■  ■■ .  t  ■■  .  . 

Structural  Alteruati ves 

Struc'.u'^al  alternatives  considered  for  the  Sugar  Creek  Basin  offered 
a  broad  field  of  potential  ':.olutions  to  alleviate  flood  damages.  These 
alternatives  consisted  of  measures  designed  to  modify  floods  by  altering 
the  natural  envincnment.  These  alternatives  included  proposals  to  divert 
floods,  to  change  ttic;  timing  and  duration  of  floods,  or  to  restrict  floods, 
from  portions  ot  the  flood  plain.  Structural  alternatives  were  formulated 
for  all  identi-fied  areas  of  concentrated  damage.  These  alternatives  were 
f orinulated  without  rt'gard  to  implementation  responsibility  and  were  not 
limited  to  traditional  flood  control  measures.  Attempts  were  made  to 
mitigate  all  adverse  impacts  of  investigated  alternatives. 

The  traditional  channel  modification  alternatives  evaluated  for  Sugar 
Creek  Basin  were  oenerally  designed  to  provide  a  minimum  of  a  10  year 
protection  L  vem  j  y  crit.eria  was  established  to  provide  a  comparable 
degri>3  of  orctect'C'  lo  ^h.it  required  of  urban  drainage  systems  and  in 
mos*^  case',  thi  i  rim.r’  i  !  i  ’ i uai.ed  tlie  majority  of  computed  annual  damages, 
t  pvec  a^'d  floodv.ail  uA  ^  t  i vr c,  were  designed  to  provide  protection  from 
tui!,  "t  vidurd  ProAjft  F  ’  jod  since  failure  of  such  a  system  would  present  a 
nazetru  fs  human  “  -wirfi  m  -ervoir  a'^ternati ves  were  not  feasible 

^ or  Sugjr  '  * ‘;ek  1;  '  r,.,  in' gp  (iensity  of  residential  and  commercial 

d,  ./m  1  Hi!  '  ;  ‘ii'  I, if,',  of  ‘,ui*jt)le  sites.  A  dry  reservoir  concept, 


however,  was  evaluated  to  provide  flood  storage  capacity.  This  alternative 
was  designed  to  provide  100  year  flood  storage  capacity  below  the  spillway 
crest.  Provisions  were  also  provided  to  pass  tlie  spillway  design  flood 
with  3  feet  of  freeboard  to  the  top  of  the  embankment.  The  general  map 
on  the  next  page  identifies  t(ie  general  location  and  provides  a  brief 
description  of  s'ructural  aUernative  considered  in  Stage  ?. 

I  lo nS TR UC T  U R A L  /'  L.T E ^ MA T  I V ES 

honstructura I  al t ernai. i ves  were  formulated  and  evaluated  for  all 
damage  areas  identified  within  the  basin.  The  concept  of  nonstructu'^al 
alternatives  was  to  modify  flood  damage  susceptibility  and  included 
modifications  to  the  cultural  environment  by  adjustment  in  the  pattern 
and  mode  of  land  use,  by  development  policies  and  by  assistance  to 
affected  individuals. 

Nonstructural  plans  formulated  for  Sugar  Creek  Basin  generally 
consisted  of  the  removal  of  damageable  properties  from  various  frequency 
flood  plains  based  on  projected  2010  flood  conditions.  The  removal  of 
structures  would  be  accomplished  by  either  physically  relocating  the 
structure  and  contents  or  by  relocating  the  contents  and  demolishing 
the  structure.  Nonstructural  alternatives  of  flood  proofing  by  raising 
building  elevations  or  by  such  measures  as  small  ring  levees  or  walls 
were  generally  avoided  since  such  measures  would  leave  buildings 
inaccessible  during  flood  periods  and  would  result  in  an  intensified 
rather  than  reduced  long  term  public  commitment  to  emergency  evacuations. 

Nonstructural  plans  evaluated  during  Stage  2  were  manually  computed 
following  ni tab  1  i sii-j.f  roiicy  and  procedures,  flood  plain  structures 
were  grouped  by  eco’'0"  ic  reciches  to  determine  the  economic  justification 


for  nollS■t.ruc^.iJ►'al  'i-od  ■ ;  Lafio'i.  These  reaches  were  delinated  based 
on  unifor'’.  hydr  o.ln  to'.'ii  ions.  All  structures  within  the  established 
flood  plain  linrits  cf  a  sirean  reach  evaluated  for  nonstructural  solutions 
were  incl!:  :—.]  mi  L"r  _i' o  •  v-^  i ;i,i+  ; on  of  economic  feasibility  in  order  to 
provide-  a  eop^n  ep  Mia  .  e  improvement  and  a  unifo'^m  level  of  pro¬ 

tection.  For  e<  it’:'T^  i-  tvo-niy  structures  were  located  within  the  flood 
plain  limits,  the  feasibility  of  nonstructural  alternatives  was  determined 
based  o*':  tfp  co'-t  ind  re^  :1  ant  benefits  for  the  modif ica*’. ion  of  all  twenty 
structures  .-.-rn  ut  'O-r.ird  :.o  the  ificremental  justification  of  individual 
structures,  nonstructural  alternatives  for  commercial  and  industrial 
structures  vj-are  penerailv  .'vomied  due  to  the  type  of  construction  and  to 
the  location  aJvani  aqes  of  ’‘l.e  structures  in  relation  to  market  areas. 

Stage  2  evaluation  of  nonstructural  alternatives  did  not  include  damage 
reductions  for  flood  insurance  premiums  and  deductibles  and  reductions 
for  uni nsur-ab’l :  ifemv  whicii  exceeded  flood  insurance  coverage  limits. 

These  damage  reductions  are  neguired  in  accordance  with  established 
policy  and  v.-ere  included  in  the  final  Stage  3  evaluation  of  nonstructural 
alternatives . 


Summary  Of  Alternatives  ■  Stages  1  &  2 


■^ablc  ores'-ut:  o  .  i!-i;sary  of  notential  alternatives  considered  by 
stream  sub-basin  a-'i.i  f -'innates  tin-  strage  of  investigation  through  which 
each  alternative  wo'  carrir-rj.  The  referenced  table  is  followed  by  a 
brief  descr  ipt.  ioi  ,  b •  •.■n-iuis  i  n  area,  of  each  alternative  evaluated 
through  '^Lage  T  >  '  ‘  In-  nmi-ui  process.  Further  detailed  information 
doscribiT;  ',h"St;  -■  1;  lo'v.ji  i Vf.-'  -is  presented  in  Appendix  ?  of  this  report. 

In  general,  *'egi'a:c'y  -vonutruct oral  measures  were  dropped  during  Stage  1 
sinci'  surji  'noasur-  '  '  ivc  :-r  r-v  i nus  1  v  been  implemented  bv  local  governing 
aoencif's.  A  cnr:[’ ' m- r  n-  m-j  ‘hr.  nroprO'  regulation  of  flood  plain  lands 
acguirf'd  iurinu  ‘ -r  ;  -n' a*- i  nr  of  any  recommended  water  resource 

project,  however,  .ou''  ‘  I'c-  required  before  the  project  could  be  implemented. 
Us>e  of  iirouO-i.  t  i  I  o,.!*-  fnr  rc-creat  ional  and  conservation  purposes 

w'as  In  oh  I  ■/  -til  !  '.r  I  - , 
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cconomiL  data  concerning  Stage  2  alternatives  were  based  on  1978 
dollar  values  and  an  interest  rate  of  6-7/8%  which  was  the  prevailing 
rate  when  these  alternatives  were  formulated.  Alternatives  carried 
into  Stage  .3  of  the  planning  process  were  further  refined  before 
cotiiplet ing  tne  process  of  selecting  plans  for  recommendations.  These 
refinements  include  a  complete  review  of  hydraulic  conditions  and  the 
updating  of  economic  values  to  reflect  1982  dollar  values  and  an  intere 
rate  or  7-5/8%.  More  detailed  information  on  Stage  2  evaluations  is 
contained  in  Appendix  2. 
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I’A'^LE  2 

SUMMARY  OF  ALTERNATIVES 


McAlpine  Creek 


The  McAlpine  Creek  sub-basin  is  located  in  the  southeast  portion  of 
Sugar  Creek  Basin  and  has  a  drainage  area  of  approximately  94.8  square 
miles.  The  creek  flows  in  a  southwestwardly  direction  to  its  confluence 
with  Sugar  Creek  just  south  of  the  North  Carolina-South  Carolina  otate 
line.  McMullen  Creek,  Campbell  Creek,  Irvins  Creek  and  Fourmile  Creek 
are  majoi  tributaries  which  contribute  to  the  flow  of  McAlpine  Creek. 

Based  on  Stage  2  analyses,  approximately  45  structures  are  located 
within  the  flood  plain  of  McAlpine  Creek,  consisting  mainly  of  single 
and  multi-family  residential  structures.  The  equivalent  average  annual 
flood  damages  with  affluence  experienced  by  these  structures  and  their 
contents  was  estimated  to  be  approximately  $141,700. 

Preliminary  structural  alternatives  formulated  for  McAlpine  Creek 
included  proposals  for  3.2  miles  of  channel  modification  in  the  reach 
beginning  downstream  at  the  confluence  with  Rea  Branch  and  extending 
upstream  to  Old  Providence  Road  (ref.  Alternatives,  General  Map,  Page  34) 
and  a  proposed  levee  alternative  to  provide  protection  to  residential 
structures  located  upstream  from  Providence  Road  (Alternative  2).  Economi 
evaluation  of  these  alternatives,  however,  indicated  a  lack  economic 
justification  for  further  evaluation  with  respective  benefit  to  cost 
ratios  of  0.30  to  1  and  0.11  to  1. 

Nonstructural  alternatives  were  also  formulated  on  McAlpine  Creek 
for  all  stream  reaches  which  experience  flood  damage.  Only  two  of  the 
seven  reaches  evaluated,  however,  showed  economic  justification  for  the 
removal  of  residential  structures  from  the  flood  plain.  Nonstructural 
alternatives  showing  economic  justification  as  a  result  of  the  Stage  2 
evaluation  are  summarised  in  Table  3. 


Campbell  Creek 


The  ra-Tipb-:"!  is  located  in  the  northeast  portion  of 

the  Sugar  Cro-.-  Basifi  and  has  a  drainage  area  of  approximately  7.S  sojar': 
moles.  The  cret;-  flows  ’  n  a  southerly  direction  to  its  confluence  ..'th 
McAlpine  '  'i  ,3:  !■».•  .  .  highway  74  road  crossing. 

^c  ‘  ag^.  .  arn''yses,  apprcximately  16  structures  arv  'ccut;  1 
w'thir  ^lo^'d  olai'-  .  j'''p!.eli  Sreet,  consisting  of  15  res’ 

Structures  ariJ  1  publicly  owned  structure.  The  equivalent  average  annual 
flood  dai-agc:.  with  affluences  experienced  by  these  structures  and  tlieir 
contents  was  estimated  to  be  approximately  $3,800. 

Struct jt'a  I  and  nonstructural  measures  considered  for  Campbell  Creek 
in  Stage  ?  were  evaluated  and  due  to  the  relatively  low  monetary  damages 
experienced,  corrective  measures  were  deemed  economically  unjustified. 


McMullen  Creek  And  Tributary 


The  McMullen  Creek  sub-basin  is  located  in  the  east  central  portion 
of  Sugar  Creek  Basin  and  has  a  drainage  area  of  approximately  17.1  square 
miles.  The  creek  flows  in  a  southwestwardly  direction  to  its  confluence 
with  McAlpine  Creek  several  miles  north  of  the  North  Carolina-South 
Carolina  state  lino.  One  small  tributary  referred  to  as  Tributary  1  is 
located  in  the  upper  portion  of  the  sub-basin  area  and  had  sufficient 
damage  to  justify  the  evaluation  of  flood  damage  reduction  measures. 

Based  on  Stage  2  Analyses,  approximately  40  structures  are  located 
within  the  flood  plain  limits  of  McMullen  Creek  and  an  additional  15 
structures  within  the  flood  plain  of  Tributary  1.  These  structures  were 
classified  as  single-family  residential.  The  equivalent  average  annual 
flood  damages  with  affluence  experienced  by  the  structures  and  their 
contents  was  estimated  to  be  approximately  $156,300,  consisting  of 
annual  damages  of  $129,800  on  McMullen  Creek  and  $26,500  on  Tributary  1. 

Two  levee  alternatives  (Alternatives  3  &  4)  were  formulated  for 
McMullen  Creek  during  Stage  2  evaluations.  Levee  alternative  3  provided 
flood  protection  to  seven  houses  located  on  Johnny  Cake  Lane  and  was 
economically  feasible,  but  was  socially  unacceptable  to  the  affected 
residents. 

Levee  alternative  4  was  formulated  in  an  effort  to  provide  flood 
protection  to  homes  in  the  vicinity  of  Willhaven  Drive.  Preliminary  evalua 
tions,  however,  indicated  that  structural  solutions  for  this  area  were  not 
feasible  and  that  the  problem  could  be  addressed  more  efficiently  through 
nonstructural  measures. 
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Channel  i-nod  if  i  cat  ions  were  also  evaluated  for  McMullen  Tributary  1. 
This  alternative  consisted  of  3,550  feet  of  channel  enlargement  beginning 
at  the  confluence  with  McMullen  Creek  and  extending  upstream  to  Sharon 
Amity  Road,  economic  evaluation  of  this  alternative,  however,  resulted 
in  a  benefit  to  cost  ratio  of  0.36  to  1. 

Nonstructural  alternatives  were  also  formulated  for  McMullen  Creek 
and  Tributary  1  for  all  stream  reaches  which  experience  flood  damages. 

Only  four  of  the  nine  reaches  evaluated,  however,  showed  economic  justifi¬ 
cation.  C..onoriic  reaches  7,  8  and  9  on  the  main  stem  of  McMullen  Creek 
and  economic  reach  3  on  Tributary  1  showed  economic  feasibility  for  the 
removal  of  residential  structures  from  the  flood  plain. 


dp 


Briar  Creek  And  Tributaries 


The  Briar  Creek  sub-basin  is  located  in  the  north  central  portion 
of  Sugar  Creek  Basin  and  has  a  drainage  area  of  approximately  23.4  square 
miles.  The  creek  flows  in  a  southwestwardly  direction  through  the  metro¬ 
politan  area  of  Charlotte  to  its  confluence  with  Little  Sugar  Creek  near 
the  geographical  center  of  Sugar  Creek  Basin.  Two  tributaries,  Edwards 
Branch  and  Tributary  2  contribute  to  the  flood  flows  transported  by  Briar 
Creek . 

Based  on  Stage  2  analyses,  approximately  390  structures  are  located 
within  the  flood  plain  limits  of  Briar  Creek  and  an  additional  47  structures 
are  in  the  Edwards  Branch  flood  plain  and  18  in  the  Briar  Tributary  2  flood 
plain.  The  majority  of  these  structures  are  residential  structures  with  a 
scattering  of  commercial;  industrial  and  publicly  owned  structures.  The 
equivalent  average  annual  flood  damages  with  affluence  experienced  by 
these  structures  and  their  contents  was  estimated  to  be  $1,803,400,  con¬ 
sisting  of  annual  damages  of  $1,543,000  on  the  main  stem  of  Briar  Creek, 
$212,000  on  Edwards  Branch  and  $48,400  on  Tributary  2. 

Five  preliminary  structural  alternatives  were  formulated  for  Briar 
Creek  and  its  tributaries  during  the  Stage  2  phase  of  this  investigation. 

These  alternatives  included  four  channel  modification  proposals  and 
one  levee  proposal.  A  comprehensive  channel  modification  proposal,  Alterna¬ 
tive  8,  consisted  of  8.0  miles  of  channel  enlargement  on  the  main  stem 
of  Briar  Creek.  This  alternative  would  begin  1,240  feet  downstream 
from  Colony  Road  and  extend  upstream  to  Plaza  Road.  Economic  evaluation 
of  this  alternative  indicated  the  proposal  would  be  economically  justified 
with  a  resultant  benefit  to  cost  ratio  of  1.33  to  1. 


A  modified  version  of  the  above  described  alternative  was  also 
evaluated.  This  proposal.  Alternative  8  (modified),  was  essentially  the 
same  as  Alternative  8  with  the  deletion  of  the  upper  3.h  miles  of  channel 


enlargement  which  was  found  to  be  incrementally  unjustified.  The  remaining 
4.75  miles  of  channel  improvement  had  a  benefit  to  cost  ratio  of  1.47  to  1. 

At  the  request  of  city  officials,  a  third  channel  modification 
proposal  was  investigated.  This  proposal  was  designed  to  provide  protection 
to  homes  located  in  the  upper  portion  of  the  Briar  Creek  Basin  in  the 
vicinity  of  Shannonhouse  Drive  and  Ruth  Drive.  The  proposed  1.7  miles 
of  channel  enlargement,  however,  was  not  economically  justified.  The 
benefit  to  cost  analysis  for  this  alternative  (Alternative  SA)  resulted 
in  a  benefit  to  cost  ratio  of  0.30  to  1. 

Two  separate  levee  proposals  were  initially  evaluated  as  independent 
systems  but  were  later  combined  into  one  system  due  to  their  close  proximity. 
The  combined  levee  proposal  (Alternative  9  &  10)  was  designed  to  provide 
protection  to  structures  located  on  Hanson  Drive  and  Scotland  Avenue  in 
the  vicinity  of  the  Providence  Road  crossing  on  Briar  Creek.  Economic 
analysis  of  the  levee  system,  however,  indicated  the  proposal  was  not 
justified  as  indicated  by  the  resultant  benefit  to  cost  ratio  of  0.65  to  1. 

Channel  modification  proposals  were  also  formulated  to  alleviate 
flood  conditions  on  Briar  Tributary  2.  These  proposals  consisted  of 
0.6  miles  of  channel  enlargement.  Economic  justification  for  continued 
evaluation  during  Stage  3  was  lacking,  however,  as  the  benefit  to  cost 
analysis  yielded  as  benefit  to  cost  ratio  of  0.87  to  1. 

Nonstructural  alternatives  were  also  formulated  for  Briar  Creek 
and  it  tributary  areas.  Only  nine  of  the  twenty-five  reaches  evaluated, 
however,  showed  economic  justification  for  the  modification  of  residential 
structures. 


Little  Sugar  Creek  And  Derita  Branch 


The  Little  Suqar  Creek  sub-basin  is  located  in  the  central  portion  of 
Sugar  C'^eek  Basin  and  has  a  drainage  area  of  approximately  50.5  square  miles. 
The  creek  flows  in  a  southwestwardly  direction  through  the  metropolitan  area 
of  Charlotte  to  its  confluence  with  Sugar  Creek  just  south  of  the  North 
Carolina-South  Carolina  state  line.  Derita  Branch,  Briar  Creek  and  Little 
Hope  Creeks  form  major  tributaries  to  Little  Sugar  Creek. 

Based  on  Stage  2  analyses,  approximately  437  structures  are  located  with¬ 
in  the  flood  plain  of  Little  Sugar  Creek  and  its  tributaries,  excluding 
Briar  Creek  which  was  previously  discussed.  Approximately  75%  of  these 
structures  were  classified  as  single  and  multi-family  residential  structures 
and  the  remainder  as  commercial,  industrial,  and/or  public  buildings.  The 
equivalent  average  annual  flood  damages  projected  for  these  structures  and 
their  contents,  with  affluence,  was  estimated  to  be  approximately  $5,215,500. 

Six  structural  alternatives  were  formulated  during  Stage  2  to  alleviate 
damages  within  the  Little  Sugar  Creek  Basin.  A  channel  modification  pro¬ 
posal  (Alternative  11)  was  formulated  to  reduce  flood  stages  in  the  reach 
of  Little  Sugar  Creek  beginning  at  the  confluence  with  Briar  Creek  and 
extending  upstream  to  Princeton  Avenue.  Economic  analysis  of  this  alternative, 
however,  indicated  the  resultant  benefit  to  cost  ratio  would  be  less  than 
unity  and  therefore  unworthy  of  further  detailed  evaluations. 

A  second  channel  modification  proposal  (Alternative  1?)  was  formulated 
to  provide  protection  to  >^hf'  middle  reach  of  Little  Sugar  Creek  beginning 
downstream  from  East  Boulevard  and  extending  approximately  5,700  feet  (1.09 
miles)  upstream  ending  approximately  700  feet  upstream  from  East  Morehead 
Street.  The  benefit  *^0  cost  ratio  computed  during  Stage  2  for  this 
alterntive  was  l.^A  tr;  1  which  provided  justification  for  continued 
evaluations  in  Ctai-|e  3. 
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Alternative  14  consisted  of  a  proposal  to  provide  conveyance 
improvements  in  a  highly  congested  area  of  Little  Sugar  Creek  in  the 
reach  between  Independence  Boulevard  and  East  4th  Street.  Due  to 
encroachment  of  development  into  the  flood  plain  areas,  less  conventional 
means  of  channel  modification  were  investigated.  The  proposals  consisted 
of  providing  a  rectangular  shape  concrete  lined  channel  with  a  30-foot 
bottom.  The  rectangular  shape  was  adopted  in  order  to  provide  maximum 
capacities  and  to  reduce  roughness  coefficients  in  an  effort  to  pass  the 
greatest  amount  of  flow.  Stage  2  analyses  of  this  alternative  resulted 
in  a  benefit  to  cost  ratio  of  1.70  to  1. 

Another  proposal  considered  for  Little  Sugar  Creek,  Alternative  15, 
consisted  of  providing  flood  damage  protection  in  the  vicinity  of  Central 
Piedmont  Community  College  by  construction  of  a  covered  floodway.  The 
covered  floodway  would  consist  of  three  12  ft  X  14  ft  concrete  box  culverts 
which  would  tie  into  existing  culvert  systems.  This  alternative  was 
marginally  justified  based  on  Stage  2  evaluations  with  a  benefit  to  cost 
ratio  of  1.0  to  1 . 

The  fifth  alternative  formulated  for  Little  Sugar  Creek,  Alternative  16, 
consisted  of  providing  a  ponding  area  (Dry  Reservoir)  on  Derita  Branch 
to  control  flow  from  Derita  Branch  in  combination  with  approximately  2.0 
miles  of  channel  modification  on  Little  Sugar  Creek.  Channel  modifications 
would  begin  downstream  in  the  vicinity  of  East  16th  Street  and  extend 
upstream  to  the  vicinity  of  Craghead  Road.  Benefit  to  cost  analysis  of 
this  alternative  yield  a  B/C  ratio  of  3.28  to  1. 

The  final  alternative,  Alternative  17,  considered  for  Little  Sugar 
Creek  consisted  of  reservoir  storage  in  the  upper  portion  of  Little 
Sugar  Creek  above  North  Tryon  Road.  The  potential  dam  site,  however, 
had  significant  residential  development  which  would  result  in  prohibitive 
cost  for  the  purchase  of  lands  and  relocation  of  occupants.  Further 
investigation  of  this  alternative  was  terminated. 


Nonstructural  alternatives  were  also  formulated  to  achieve  residential 
damage  reduction  on  Little  Sugar  Creek  and  its  tributaries.  Ten  of  the 
twenty-five  reaches  evaluated  showed  economic  justification  for  modification 
of  residential  structures. 
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Little  Hope  Creek  And  Tributary 


The  Little  Hope  Creek  sub-basin  is  located  in  the  central  portion 
of  Sugar  Creek  Basin  and  has  a  drainage  area  of  approximately  4.65  square 
miles.  The  creek  flows  in  a  southeastwardly  direction  to  its  confluence 
with  Little  Sugar  Creek  immediately  downstream  from  the  confluence  of  Little 
Sugar  and  Briar  Creeks. 

Based  on  Stage  2  analyses,  approximately  68  residential  structures 
are  located  within  the  flood  plain  limits  of  Little  Hope  Creek  and  its 
tributary.  The  equivalent  average  annual  damages  experienced  by  these 
structures  and  their  contents,  with  affluence,  was  estimated  to  be 
approximately  $53,500. 

A  channel  enlargement  alternative.  Alternative  6,  was  formulated 
for  Little  Hope  Creek  and  its  tributary  during  Stage  2  as  a  potential 
method  of  alleviating  flood  damages.  Total  length  of  this  alternative 
was  approximately  6,000  feet  including  modification  to  both  branches  of 
the  creek.  Economic  evaluation  of  this  alternative,  however,  indicated 
a  lack  of  economic  justification  based  on  a  benefit  to  cost  ratio  of 
0.47  to-  1. 

Nonstructural  measures  were  also  evaluated  for  Little  Hope  Basin 
and  were  found  to  lack  economic  justification. 


Kings  Branch 


The  Kings  Branch  sub-basin  is  located  in  the  west  central  portion 
of  the  Sugar  Creek  Basin  and  has  a  drainage  area  of  approximately  4.22 
square  miles.  The  creek  flows  in  a  southerly  direction  to  its  confluence 
with  Sugar  Creek. 

Based  on  Stage  2  evaluations,  approximately  11  residential  structures 
are  located  within  the  flood  plain  of  Kings  Branch.  The  equivalent 
average  annual  damages  projected  for  these  structures  and  their  contents, 
with  affluence,  was  estimated  to  be  approximately  $6,600. 

Structural  and  nonstructural  measures  considered  for  Kings  Branch  in 
Stage  2  were  evaluated  and  due  to  the  relatively  low  monetary  damages 
experienced,  corrective  measures  were  deemed  economically  unjustified. 


Sugar  irwin  &  Stewart  Creek 


The  Sugar-Irwin  and  Stewart  Creek  sub-basins  are  located  in  the 
northwest  portion  of  Sugar  Creek  Basin  and  collectively  have  a  drainage 
area  of  approximately  64.5  square  miles.  At  N.  C.  Highway  51  major 
tributaries  of  this  sub-basin  include  Stewart  Creek,  Irvin  Creek,  Taggart 
Creek,  Coffee  Creek  and  Kings  Branch.  These  creeks  merge  at  various 
locations  to  form  Sugar  Creek.  For  the  purpose  of  this  discussion  only 
that  portion  of  Sugar  Creek  Basin  above  the  confluence  of  Sugar  and  Little 
Sugar  Creeks  is  considered.  Sugar  and  Little  Sugar  Creeks  merge  in  the  vicinity 
of  the  town  of  Pineville,  North  Carolina. 

Based  on  Stage  2  evaluations,  approximately  156  structures  are 
located  within  the  flood  plain  limits  of  Sugar-Irwin  Creek  and  an  additional 
179  structures  within  the  flood  plain  limits  of  Stewart  Creek  and  its  tribu¬ 
taries.  The  majority  of  these  structures  are  residential  with  concentrated 
pockets  of  commercial  and  industrial  development.  The  equivalent  average 
annual  flood  damage  projected  for  these  structures  and  their  contents, 
with  affluence,  was  estimated  to  be  $550,400,  consisting  of  annual  damages 
of  $308,800  on  Sugar-Irwin  Creek  and  $241,600  on  Stewart  Creek  and  its 
tributaries . 

Four  structural  measures  were  considered  as  flood  damage  reduction 
alternatives  in  the  Sugar-Irwin  Creek  basin.  Alternative  18  consisted  of 
construction  of  a  system  of  levees  and  floodwalls  to  protect  commercial 
establishments  located  in  the  flood  plain  at  the  confluence  of  Stewart 
and  Irwin  Creeks.  Total  length  of  the  system  was  approximately  3,900  feet 
and  design  criteria  was  established  to  provide  standard  project  flood 
protection.  Stage  7  economic  analysis  of  this  alternative  resulted  in  a 
favorable  benefit  to  cost  ratio  of  1.48  to  1. 

An  additional  floodwall  alternative  (Alternative  19)  was  formulated  to 
protect  22  residential  rental  structures  located  in  the  vicinUy  of  Andrill 
Terrace.  Economic  analysis  of  tfiis  alternative  also  resulted  in  a  favorable 


benefit  cost  ratio  of  1.94  to  1.  The  deteriorated  condition  of  these 
structures,  however,  indicated  that  a  nonstructural  demolition  alternative 
would  be  a  better  solution. 

Two  channel  modification  alternatives  were  also  investigated  for 
Stewart  Creek  and  its  tributary.  Alternative  20  consisted  of  a  proposal 
to  construct  7,000  feet  of  channel  modifications  in  the  reach  between 
Tuckaseegee  Road  and  West  Trade  Street.  A  computed  benefit  to  cost  ratio 
of  0.22  to  1,  however,  indicated  a  lack  of  justification  for  continual 
evaluation. 

The  second  channel  modification  proposal  considered  consisted  of 
channel  enlargements  on  Stewart  Tributary  2.  Evaluation  of  this  alternative. 
Alternative  21,  indicated  that  improvements  on  Tributary  2  would  not  be 
necessary  if  Alternative  20  were  implemented,  and  would  not  be  effective 
without  it  or  some  other  action  to  reduce  backwater  effects  from  Stewart 
Creek.  Therefore,  no  further  structural  evaluations  of  Tributary  2  were 
conducted. 

Nonstructural  alternatives  were  also  formulated  for  residential 
damage  reduction  on  Sugar-Irwin  Creek  and  its  tributaries.  Seven  of  the 

twenty-one  reaches  evaluated  showed  economic  justification  for  modification 
of  residential  structures. 
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Taggart  Creek 


The  Taqqart  Creek  sub-basin  is  located  in  the  western  portion  of  the 
Sugar  Creek  Basin  and  ha”"  a  drainage  area  of  approximately  6.8  square 
miles.  The  creek  flows  in  a  southeastwardly  direction  to  its  confluence 
with  Sugar  Creek. 

Based  or.  Stage  ?  evaluations,  approximately  10  residential  and  3 
commercial  and  iridustrial  structures  are  located  within  the  flood  plain 
of  Taggart  Creek.  The  equivalent  average  annual  damanes,  with  affluence, 
projected  for  these  structures  and  their  contents  was  estimated  to  be 
$9,600. 

Structural  and  nonstructural  measures  considered  for  Taggart  Creek 
in  Stage  2  were  evaluated  and  due  to  the  relatively  low  monetary  damages 
experienced,  corrective  measures  were  deemed  economically  unjustified. 


Pineville,  North  Carolina 


The  City  of  PineviHe,  North  Carolina,  is  located  south  of  Charlotte 
at  the  confluence  of  Little  Sugar  and  Sugar  Creeks.  Mecklenburg  County 
has  previously  constructed  a  dike  with  flapgated  culverts  for  interior 
drainage  to  provide  flood  protection  to  residential  and  commercial 
structures  located  within  flood  plain  areas.  Hydraulic  analysis  of  the 
dike  indicated  that  the  dike  had  sufficient  height  to  provide  protection 
in  excess  of  the  50-year  frequency  flood.  Additional  structural  improve¬ 
ments  were  evaluated  during  Stage  2  and  found  to  be  economically  unjustified 
due  to  the  relatively  low  amount  of  residual  annual  flood  damages. 

Nonstructural  alternatives  were  also  formulated  for  the  Pineville 
area  but  were  found  to  lack  economic  justification. 


Comparative  Assessment  And  Evaluation  Of  Plans 


The  preceding  sections  described  all  plans  carried  through 
Stage  2  of  the  plan  formulation  process.  These  alternatives  were 
presented  for  public  review  and  comment  during  the  plan  formulation 
public  workshops  which  were  held  in  Charlotte,  North  Carolina,  on 
18  and  19  April  1979.  Transcripts  of  these  workshop  sessions  are 
available  upon  request  from  the  Charleston  District  office. 

Following  the  workshop  sessions  with  the  general  public,  members 
of  the  Corps  study  team  met  and  evaluated  all  available  information 
pertaining  to  each  formulated  alternative.  Each  alternative  was 
carefully  evaluated  from  economic,  environmental,  and  social  accep¬ 
tability  viewpoints.  The  study  team  performed  trade-off  analyses 
and  selected  various  structural  and  nonstructural  plans  of  improve¬ 
ment  for  flood  control  on  Sugar  Creek  Basin  for  recommendation  to 
local  government  representatives.  A  Memorandum  for  Record  covering 
the  study  team  conference  was  prepared  and  sent  to  representatives 
of  the  city,  county  and  state  governments  for  their  review  and  com¬ 
ment.  A  copy  of  the  Memorandum  for  Record  is  contained  in  Appendix  7. 

The  final  selection  of  plans  for  Stage  3  evaluation  was  performed 
by  a  working  level  task  force  consisting  of  representatives  from  city, 
county,  state  and  Federal  agencies.  After  reviewing  transcripts  of  the 
public  workshop  sessions  and  the  recommendations  of  the  Corps  study 
team,  the  task  force  met  on  10  July  1979  and  selected  various  plans 
of  improvement  for  Stage  3  evaluation.  Local  acceptability  was  stressed 
as  a  critical  factor  for  selection.  A  Memorandum  for  Record  covering  the 
10  July  1979  meetuig  is  also  contained  in  Appendix  7. 


Table  T  surrijr i zes  the  results  of  the  evaluation  and  selection  process 
described  in  the  preceding  section.  In  summary,  21  nonstructural  reaches 
and  five  structural  alternatives  were  considered  as  viable  alternatives 
worthy  of  Stage  3  evaluation.  Structural  alternatives  selected  included 
the  following:  channel  modification  on  Briar  Creek,  Alternative  3  modified; 
channel  modification  and  reservoir  storage  on  Little  Sugar  Creek,  Alternatives 
12,  14  and  16;  and  levee  protection  at  the  confluence  of  Stewart  and  Irv.-' 
Creeks,  Alternative  13. 

Assessment  And  Evaluation  Of  Detailed  Plans 

During  the  final  Stage  3  of  the  feasibility  process,  potential  alterna¬ 
tives  were  further  refined  and  reduced  in  number  to  obtain  a  reasonable 
array  of  fully  implement able  plans.  Those  refinemehts  included  a  complete 
review  of  hydraulic  conditions;  the  modification  of  some  plans  to  provide 
more  engineer ingly  and  economically  sound  projects,  and  the  addition  of  new 
alternatives,  if  warranted;  and,  a  complete  economic  update  of  Stage  3 
alternatives  to  reflect  modification  in  hydraulic  data,  outputs,  and 
current  dollar  values  and  interest  rates.  Nonstructural  plans  were  also 
reanalyzed  to  update  economic  cost  and  benefits  and  to  reflect  flood 
insurance  factors.  A  computer  program  for  the  economic  analysis  of  flood 
control  alternatives  was  utilized  for  reformulating  Stage  3  nonstructural 
plans  where  changes  were  made  in  hydrologic  computations.  The  logic  of 
this  program  is  discussed  in  Appendix  4  to  this  report.  Nonstructural 
plans  for  smaller  sub-basin  areas  were  manually  reanalyzed  following 
essentially  the  same  procedure  utilized  by  the  above  referenced  computer 
program. 

The  conceptual  alternatives  considered  in  Stage  2  were  developed  in 
Stage  3  into  precise  nianagement  programs  composed  of  complete  technical 
systems  and  institutional  arrangements.  As  a  general  guide,  each  plan 
carried  into  Stage  3  possessed  the  following  characterist irs ; 
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(1)  Each  plan  provided  an  efficient  and  effective  means  for 
addressing  the  study  objectives. 

(2)  Each  detailed  plan  made  unique  contributions  to  the  planning 
objectives  not  made  by  any  of  the  other  alternatives. 

(3)  Each  plan  carried  into  Stage  3  was  justified  in  the  sense 
that  its  total  beneficial  contributions  (monetary  and  non-monetary)  were 
equal  to  or  exceeded  its  total  adverse  contributions. 

Impacts  of  alternatives  are  summarized  in  the  System  of  Accounts  pre¬ 
sented  in  Table  6  of  this  report.  Stage  3  evaluations  were  initially 
evaluated  in  draft  versions  of  this  report,  based  on  1981  dollar  values 
and  an  interest  rate  of  7-3/8  percent.  These  evaluations  were  updated 
to  1982  dollar  values  and  an  interest  rate  of  7-5/8%  for  this  final 
report.  Mere  detailed  information  on  evaluations  may  be  found  in 
supporting  appendices.  Individual  structures  considered  for  demolition 
in  nonstructural  plans,  however,  are  not  denoted  to  avoid  adversely 
affecting  market  value.  Information  concerning  specific  structures 
may  be  obtained  from  the  Charleston  District  Office.  "The  Provisions 
of  Public  Law  91-646,  Uniform  Relocation  and  Real  Property  Acquisition 
Policies  Act  of  1970"  would  be  applicable  for  all  structures  acquired 
as  part  of  a  flood  damage  reduction  plan. 

For  nonstructural  plans  there  would  be  no  mitigation  requirements  since 
implementation  would  not  affect  flood  stages.  The  nonstructural  concepts 
recommended  would  remove  damageable  properties  from  the  flood  plain  and 
have  no  measurable  effects  downstream.  Adverse  impacts  from  implemen¬ 
tation  of  structural  measures  are  mitigated  in  the  final  recommended 
plans . 
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Cost  apportionment  of  project  first  cost  between  Federal  and 
non-Federal  agencies  is  displayed  in  accordance  with  "traditional" 
laws  and  policies.  Actual  cost  apportionment  for  implemented  projects 
may  vary,  subject  to  cost-sharing  and  financing  arrangements  with  the 
responsible  ncn-Federal  agency  or  agencies  sponsoring  the  project, 
which  are  satisfictory  to  the  President  and  the  Congress. 

In  general,  the  traditional  method  of  apportioning  costs  between 
Federal  an  l  non-Federal  interests  for  structural  flood  control  measures 
is  based  on  standard  requirements  established  as  Federal  policy  ■f'or 
"local  protection"  works.  Under  this  policy,  non-Federal  interests  are 
required  to  furnisfi  all  lands,  easements,  and  rights-of-way  required 
for  project  construction  and  proper  project  maintenance,  Ncn-Federal 
interests  are  also  required  to  bear  the  costs  of  modifications  to  all 
utilities  and  liighway  crossings  required  for  project  construction.  Cost 
associated  with  railroad  modifications  are  Federal  cost  in  accordance 
with  existing  law.  The  local  sponsor  must  also  operate  and  maintain 
the  project  after  construction  in  accordance  with  Federal  requirements. 

The  Federal  government  would  be  responsible  for  all  flood  control  con¬ 
struction  cost,  including  cost  incurred  in  performing  feasibility  in¬ 
vestigations  and  preparing  detail  construction  plans. 

Apportionment  of  cost  between  Federal  and  non-Federal  agencies  for 
nonstructural  alternatives  is  in  general  compliance  with  Section  78  of 
the  Water  Resources  Development  Act  of  1974.  Subject  act  provides  that 
non-Federal  participation  in  the  cost  of  recommended  nonstructural 
measures  shall  bo  comparable  to  tiie  value  of  lands,  easements,  and  rights- 
of-way  wliich  would  have  been  required  of  non-Federal  interests  for 
structural  local  protect  icri  ''Tasures,  but  in  no  event  shall  exceed  20%  of 
the  project  costs.  Because  of  the  difficulty  in  determining  the  appropriate 


structural  alternative  and  the  fact  that  in  some  cases  there  may  be 
no  feasible  structural  alternative,  it  is  impractical  to  specify  on 
a  case-by-case  basis  what  the  "Comparable"  cost  sharing  would  be  for 
nonstructural  measures.  Accordingly,  consistent  with  average  cost 
sharing  on  traditional  local  protection  projects,  the  non-Federal 
share  of  costs  for  reconmended  nonstructural  measures  has  been  recom¬ 
mended  in  all  cases  to  be  20  percent  of  the  first  cost  of  such  measures 
thereby  assuring  comparability  to  the  average  value  of  lands,  easements, 
and  rights-of-way  required  for  Corps  structural  protection  projects. 
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McAlpine  Creek 


Results  of  Stage  2  investigations  on  McAlpine  Creek  indicated  that 
nonstructural  flood  control  measures  provided  the  only  viable  solution  for 
alleviation  of  flood  damages.  Several  variations  of  nonstructural 
alternatives  were  evaluated  during  Stage  3  in  an  effort  to  select  the 
most  feasible  plan  for  recommendation.  These  variations  were  generally 
in  the  boundaries  of  the  flood  plain  being  treated.  Subsequent  sections 
describe  the  impacts  of  the  plan  considered  most  feasible  for  implementatio.K 
Selection  of  the  plan  was  made  only  after  full  consideration  of  an  array 
of  alternatives. 


Nonstructural  Measures  -  McAlpine  Creek 

The  best  plan  for  addressing  the  flooding  problems  along  McAlpine 
Creek  would  be  to  remove  five  residential  structures  in  that  reach 
beginning  at  Providence  Road  and  extending  upstream  to  Monroe  Road. 

(See  following  map).  The  affected  structures  would  be  purchased  at 
fair  market  value  (including  the  purchase  of  related  lands  and  improvements) 
and  either  relocated  or  demolished,  depending  on  the  type  and  condition  of 
the  structure  and  this  availability  of  relocation  sites;  actual  implementation 
of  this  nonstructural  alternative  would  likely  result  in  a  combination  of 
relocations  and  demolitions.  For  decision  purposes,  it  is  assumed  that 
all  affected  structures  would  be  demolished.  Determinations  to  relocate 
or  demolish  a  specific  structure  would  be  made  during  post-authorization 
investigations.  Economic  re-evaluation,  during  Stage  3,  of  the  demolition 
alternative  for  McAlpine  Creek  yielded  the  following  pertinent  economic 
data. 
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Pertinent  Economic  Data 
Nonstructural  Measures  —  McAlpine  Creek 


Alternative 

First  Cost 

1982  $ 

Ann,  Cost 

7-5/8% 

Ann.  Benefits 

B/C  Ratio 

Demolish  5  structures 

(Providence  Rd.  to 

Monroe  Rd.) 

$404,600 

$31,700 

$62,900 

1.74  to  1 

Impact  Assessment 


Implementation  of  nonstructural  measures  on  McAlpine  Creek  would 
result  in  the  displacement  of  approximately  five  families  from  the  affected 
structures.  Relocation  activities  may  cause  problems  for  these  families. 
Efforts,  however,  would  be  made  to  reduce  to  a  minimum  the  inconveniences 
and  problems  resulting  from  implementation. 

Construction  of  this  alternative  could  remove  five  structures  from  the 
housing  market  and  place  a  temporary  increase  in  the  demand  for  housing. 
This  would  result  in  an  increase  in  new  bousing  construction  in  non¬ 
flood  plain  areas. 

The  estimated  first  cost  of  implementing  nonstructural  measures  on 
McAlpine  Creek  is  $404,600  (Demolition  Alternative).  This  results  in  an 
annual  cost  of  $31,700  and  when  compared  to  annual  benefits  of  $62,900 
yields  a  benefit-to-cost  ratio  of  1.74.  An  additional  first  cost  of 
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approximately  $25,000  will  also  be  required  to  relocate  affected  families 
to  non-flood  plain  sites.  These  costs  are  considered  as  financial  costs 
to  be  shared  by  non-Federal  interests,  but  not  included  in  economic 
costs  analysis. 

Construction  of  nonstructural  measures  on  McAlpine  Creek  would 
result  in  the  fee  purchase  of  approximately  9.18  acres  of  land  which 
would  be  conveyed  to  the  local  project  sponsors.  Local  project  sponsors 
would  be  required  to  regulate  future  development  of  these  lands  in  a 
manner  compatible  with  flood  plain  usage. 

Other  tangible  and  intangible  benefits  resulting  from  the  con¬ 
struction  of  this  project  include  reduced  evacuation  cost  during 
flood  periods,  reduction  of  health  hazards  resulting  from  the  flooding 
of  inhabited  properties,  the  reduction  of  risk  to  human  life  and  limb  and 
the  peace  of  mind  that  goes  therewith,  and  improved  aesthetic  quality. 


Evaluation  and  Trade-Off  Analysis 


No  trade-offs  were  required  in  connection  with  the  implementation  of 
this  alternative.  Individual  economic  reaches  evaluated  in  Stage  2,  however, 
were  combined  in  Stage  3  in  the  interest  of  continuity  and  providing  a 
uniform  level  of  protection. 


Cost  Apportionment 


Apportionment  of  costs  in  accordance  with  current  policy  is  as 
follows : 
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Cost  Apportionment 
Traditional  Method 

Nonstructural  Measures  —  McAlpine  Creek 
Demolish  5  Structures  (Providence  Road  to  Monroe  Road) 


Item 

First  Cost 

Federal  Cost 

Local  Cost 

Construction  Cost 

$404,600 

$323,700 

$80,900 

Associated  Relocation  Cost 
(P.L.  91-646) 

25,000 

20,000 

5,000 

TOTAL  COST 

$429,600 

$343,700 

$85,900 

Federal  Responsibilities 


The  presently  estimated  Federal  share  of  the  total  first  cost  of  non¬ 
structural  plans  for  McAlpine  Creek  is  $343,700  consisting  of  a  $323,700  share 
of  construction  cost  and  a  $20,00  share  of  estimated  personal  relocation  cost. 
The  Federal  Government  is  responsible  for  the  preparation  of  plans  and  speci¬ 
fications  and  for  construction  of  the  project. 


Non-Federal  Responsibilities 


The  presently  estimated  non-Federal  share  of  the  total  first  cost  of 
nonstructural  plans  for  McAlpine  Creek  is  $85,900  consisting  of  an  $80,900 
share  of  construction  cost  and  a  $5,000  share  of  personal  relocation  cost. 
Tnese  costs  may  be  either  a  cash  or  in-kind  contribution.  The  ABC’s  of 
sponsorship  are  spelled  out  in  detail  in  the  "SUMMARY  --  ASSESSMENT  AND 
EVALUATION  OF  DETAILED  PLANS"  section. 
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McMullen  Creek 


Results  of  Stage  2  investigations  on  McMullen  Creek  indicated  that 
nonstructural  flood  control  measures  provided  the  only  viable  solution  for  the 
alleviation  of  flood  damages.  Several  variations  of  nonstructural  alternatives 
were  evaluated  during  Stage  3  in  an  effort  to  select  the  most  feasible  plan 
for  recommendation.  These  variations  were  generally  in  the  boundaries  of 
the  flood  plain  being  treated.  Subsequent  sections  describe  the  impacts 
of  the  plan  considered  most  feasible  for  implementation.  Selection  for 
recommendation  was  made  only  after  full  consideration  of  an  array  of  alterna- 
ti  ves  . 


Nonstructural  Measures  -  McMullen  Creek 

The  best  plan  for  addressing  the  flooding  problems  along  McMullen 
Creek  would  be  to  remove  eight  residential  structures  in  that  reach  beginning 
at  Mountain  Brook  Road  and  extending  upstream  to  Randolph  Road.  (See 
following  map).  The  affected  structures  would  be  purchased  at  fair  market 
value  (including  the  purchase  of  related  lands  and  improvements)  and  either 
relocated  or  demolished,  depending  on  the  type  and  condition  of  the  structure 
and  the  availability  of  relocation  sites.  Actual  implementation  of  non¬ 
structural  alternatives  would  likely  result  in  a  combination  of  relocations  and 
demolitions.  For  decision  purposes,  it  is  assumed  that  all  affected  structures 
would  be  demolished.  L'eterminations  to  relocate  or  demolish  a  specific 
structure  would  be  made  during  post-authorization  investigations.  Economic 
re-evaluation,  during  Stage  3,  of  the  demolition  alternative  for  McMullen 
Creek  yield  the  following  pertinent  economic  data: 
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Pertinent  Economic  Data 
Nonstructural  Measures  —  McMullen  Creek 

Alternative  First  Cost  Ann.  Cost  Ann.  Benefits  B/C  Ratio 

1982  $  7-5/8% 


Demolish  8  structures 
(Mountain  Brook  Rd. 

to  Randolph  Rd)  S745,000  $58,300  $101,100  1.73  to  1 


Impact  Assessment 

Implementation  of  nonstructural  measures  on  McMullen  Creek  would 
result  in  the  displacement  of  approximately  eight  families  from  the  affected 
structures.  Relocation  activities  may  cause  problems  for  these  families. 
Efforts,  however,  would  be  made  to  reduce  to  a  minimum  the  inconveniences 
and  problems  resulting  from  implementation. 

Construction  of  this  alternative  could  remove  eight  structures  from  the 
housing  market  and  place  a  temporary  increase  in  the  demand  for  housing. 

This  would  result  in  an  increase  in  new  housing  construction  in  non-flood 
plain  areas. 

The  estimated  first  cost  of  implementing  nonstructural  measures  on 
McMullen  Creek  is  $745,000  (Demolition  Alternative).  This  results  in  an 
annual  cost  of  $58,300  and  when  compared  to  benefits  of  $101,100  yields 
a  benefit  to  cost  ratio  of  1.73  to  1.  An  additional  first  cost  of  approximately 
$40,000  will  also  be  reauired  to  relocate  affected  families  to  non-flood 


McMullen  Creek 


Results  of  Stage  2  investigations  on  McMullen  Creek  indicated  that 
nonstructural  flood  control  measures  provided  the  only  viable  solution  for  the 
alleviation  of  flood  damages.  Several  variations  of  nonstructural  alternatives 
were  evaluated  during  Stage  3  in  an  effort  to  select  the  most  feasible  olar, 
for  recommendation.  These  variations  were  generally  in  the  boundaries  of 
the  flood  plain  being  treated.  Subsequent  sections  describe  the  impacts 
of  the  plan  considered  most  feasible  for  implementation.  Selection  for 
recommendation  was  madp  only  after  full  consideration  of  an  array  of  alterna¬ 
tives  . 


Nonstructural  Measures  •  McMullen  Creek 


The  best  plan  for  addressing  the  flooding  problems  along  McMullen 
Creek  would  be  to  remove  eight  residential  structures  in  that  reach  beginning 
at  Mountain  Brook  Road  and  extending  upstream  to  Randolph  Road.  (See 
following  map).  The  affected  structures  would  be  purchased  at  fair  market 
value  (including  the  purchase  of  related  lands  and  improvements)  and  either 
relocated  or  demolished,  depending  on  the  type  and  condition  of  the  structure 
and  the  availability  of  relocation  sites.  Actual  implementation  of  non¬ 
structural  alternatives  would  likely  result  in  a  combination  of  relocations  and 
rlemnl itions .  for  decision  purposes,  it  is  assumed  that  all  affected  structures 
would  be  demolished.  Determinations  to  relocate  or  demolish  a  specific 
structure  would  be  made  during  post-authorization  investigations.  Economc 
re-evaluation,  during  Stage  3,  of  the  demolition  alternative  for  McMiillen 
Creek  yield  tfie  following  pertinent  economic  data: 


Pertinent  Economic  Data 
Nonstructura  1  Measures  --  McMullen  Creek 


Alternative 

First  Cost 

1932  S 

Ann.  Cost 

7-5/8% 

Ann.  Benefits 

B/C  Ratio 

Demolish  8  structures 

(Mountain  Brook  Rd. 

to  Randolph  Rd) 

$745,000 

$58,300 

$101,100 

1.73  to 

Impact  Assessment 

Implementation  of  nonstructural  measures  on  McMullen  Creek  would 
result  in  the  displacement  of  approximately  eight  families  from  the  affected 
structures.  Relocation  activities  may  cause  problems  for  these  families. 
Efforts,  however,  would  be  made  to  reduce  to  a  minimum  the  inconveniences 
and  problems  resulting  from  implementation. 

Construction  of  this  alternative  could  remove  eight  structures  from  the 
housing  market  and  place  a  temporary  increase  in  the  demand  for  housing. 

This  would  result  in  an  increase  in  new  housing  construction  in  non-flood 
plain  areas. 

The  estimated  first  cost  of  implementing  nonstructural  measures  on 
McMullen  Creek  is  $745,000  (Demolition  Alternative).  This  results  in  an 
annual  cost  of  $58,300  and  when  compared  to  benefits  of  $101,100  yields 
a  benefit  to  cost  ratio  of  1.73  to  1.  An  additional  first  cost  of  approximately 
$40,000  will  also  be  requ'’red  to  relocate  affected  i  i  i  cs  to  non-flrod 


plain  sites.  These  costs  are  considered  as  financial  costs  to  be  shared 
by  non-Federal  interests,  but  not  included  in  economic  cost  analyses. 


Construction  of  nonstructural  measures  on  McMullen  Creek  would 
result  in  the  fee  purchase  of  approximately  6.5  acres  of  land  which 
would  be  conveyed  to  the  local  project  sponsors.  Local  project 
sponsors  would  be  required  to  regulate  future  development  of  these 
lands  in  a  manner  compatible  with  flood  plain  usage.  Approximately 
3.5  acres  of  the  project  lands  in  the  vicinity  of  Willhaven  Drive 
would  be  suitable  for  development  as  a  neighborhood  park  and  would 
be  landscaped  in  a  manner  suitable  for  this  type  of  development  if 
desired  by  the  local  project  sponsors. 

Other  tangible  and  intangible  benefits  resulting  from  the  con¬ 
struction  of  this  project  includes  reduced  evacuation  cost  during 
flood  periods,  reduction  of  health  hazards  resulting  from  the  flooding 
of  inhabited  properties;  the  reduction  of  risk  to  human  life  and  limb 
and  the  peace  of  mind  that  goes  therewith;  and  improved  aesthetic  quality. 


Evaluation  and  Trade-Off  Analysis 


No  trade-offs  were  required  in  connection  with  the  implementation  of  the 
alternative.  Individual  economic  reaches  evaluated  in  Stage  2,  however, 
were  combined  in  Stage  3  in  the  interest  of  continuity  and  a  uniform  level 
of  protection. 


Cost  Apportionment 


Apportionment  of  costs  in  accordance  with  current  policy  is  as 
follows : 


Cost  Apportionment 
Traditional  Method 

Nonstructural  Measures  —  McMullen  Creek 
Demolish  G  Structures  (Mountain  Brook  Road  to  Randolph  Road) 


Item 

First  Cost 

Federal  Cost 

Local  Cost 

Construction  Cost 

$745,000 

$596,000 

$149,000 

Associated  Relocation  Cost 
(P.L.  91-646) 

40,000 

32,000 

8,000 

TOTAL  COST 

$785,000 

$628,000 

$157,000 

Federal  Responsibilities 

The  presently  estimated  Federal  share  of  the  total  first  cost  of  non¬ 
structural  plans  for  McMullen  Creek  is  $628,000  consisting  of  a  $596,000  share 
of  construction  cost  and  an  estimated  $32,000  share  of  personal  relocation 
cost.  The  Federal  Government  is  responsible  for  the  preparation  of  plans  and 
specifications  and  for  construction  of  the  project, 

Non-Federal  Responsibilities 

The  presently  estimated  non-Federal  share  of  the  total  first  cost  of 
nonstructural  plans  for  McMullen  Creek  is  $157,000  consisting  of  a  $1A9,000 
share  of  construction  cost  and  an  $8,000  share  of  personal  relocation  cost. 
These  costs  may  be  either  a  cash  or  in-kind  contribution.  The  ABC's  of 
sponsorship  are  spelled  out  in  detail  in  the  "SUMMARY  --  ASSESSMENT  AND 
EVALUATION  OF  DETAILED  P! ANS"  section. 
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Briar  Creek 


During  Stage  2  of  the  planning  process,  only  one  flood  control 
alternative  appeared  feasible.  This  alternative  consisted  of  4.75  miles  of 
channel  modifications  in  the  lower  reaches  of  Briar  Creek.  However,  in 
Stage  3  a  complete  review  of  the  hyrdologic  conditions  and  resultant 
economic  impacts  were  performed.  As  a  result  of  this  re-evaluation,  a 
slight  modification  of  the  plan  appeared  necessary.  Also  due  to  differences 

in  predicted  hydrologic  conditions,  a  complete  re-evaluation  of  nonstructural 
flood  control  measures  was  performed.  This  resulted  in  the  identification 

of  viable  nonstructural  alternatives  which  did  not  appear  worthy  during 
Stage  2  evaluations.  Several  structural  and  nonstructural  flood  control 
measures  were  evaluated  in  Stage  3  in  order  to  select  the  best  plan  or 
plans  for  recommendation.  The  following  sections  describe  the  impacts 
of  the  plans  considered  most  feasible  for  implementation.  Selection  of 
these  plans  was  made  after  full  consideration  of  an  array  of  alternatives. 


Channel  Modifications  -  Briar  Creek 

Proposals  for  flood  control  improvement  on  Briar  Creek  consist  of 
4.75  miles  of  channel  conveyance  improvements  beginning  approximately  1,200 
feet  downstream  from  Colony  Road  and  extending  to  the  upstream  limits 
approximately  1650  feet  upstream  from  Central  Avenue  (See  following  map). 
The  plan  consists  of  widening  the  existing  channel  with  design  bottom 
widths  varying  from  60  feet  to  40  feet  with  side  slopes  of  2  horizontal  to 
1  vertical.  Riprap  pr^'tection  would  be  provided  in  areas  where  the 
potential  for  bank  erosion  exist.  Estimated  channel  excavation  yardage 
is  486,000  cubic  yards.  Bridge  modifications  would  also  be  required  as 
described  below: 
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Colony  Road  Replace  bridge 

Sharon  Road  Add  additional  culvert 

Providence  Road  Add  additional  culvert 

East  7th  Street  Replace  bridge 

SCLRR  Add  five  additional  culverts 

Bramlet  Street  Replace  bridge 

Land  requirements  for  the  plan  would  be  113.1  acres  including  30.0  acres 
designated  for  the  disposal  of  excavated  materials.  Excavated  materials  would 
be  hauled  to  suitable  disposal  areas.  These  materials  will  not  be  placed 
in  designated  floodway  areas.  Detailed  hydraulic  designs  for  this  alterna¬ 
tive  are  presented  in  Appendix  3  to  this  report.  Potential  disposal 
areas  include  the  Statesville  landfill  site,  the  undeveloped  land  on  both 
banks  between  Central  Avenue  and  Commonwealth  Avenue,  and  the  wooded  land  on 
the  northwest  bank  between  Sharon  Road  and  Providence  Road.  The  area  between 
Central  and  Commonwealth  Avenues  would  be  suitable  for  recreational  develop¬ 
ment  desired  by  the  Planning  Commission.  The  area  between  Sharon  Road  and 
Providence  Road  could  also  be  used  as  a  small  neighborhood  park  or  could  be 
connected  to  Eastover  Park  by  means  of  a  walking  trail  on  the  construction 
right-of-way.  Both  areas  would  be  selectively  cleared,  leaving  clumps  of 
trees  or  large  individual  trees.  Both  disposal  areas  and  the  construction 
rights-of-way  along  the  entire  project  would  be  planted  with  grasses,  shrubs 
and  trees  to  improve  their  appearance  and  to  provide  partial  shading  of  the 
creek.  No  specific  development  plans,  other  than  landscaping,  are  recommended 
for  participation  by  the  Corps.  Project  lands  would  be  conveyed  to  the  local 
project  sponsor  to  be  used  for  park  or  greenway  development.  Local  sponsors 
would  be  required  to  provide  assurances  that  these  lands  would  not  be  used 
for  other  purposes  which  would  detract  from  the  recomme'"Jed  use. 

Estimated  construction  costs  for  the  channel  modification  plan  were 
$11,820,100  (see  Appendix  4  for  detailed  cost  data).  The  unit  price  for 
excavation  was  based  on  unclassified  yardage  with  an  allowance  for  excavation 
of  rock  materials  approximately  equivalent  to  the  percent  of  rock  excavated 
during  the  construction  of  a  small  flood  control  project  immediately  down- 


stream  on  Little  Sugar  Creek.  Real  estate  cost  estimates  were  obtained 
from  data  compiled  by  the  Savannah  District  Real  Estate  Office. 

Implementation  of  the  structural  improvement  on  Briar  Creek,  however, 
would  produce  higher  flood  stages  in  downstream  reaches  and  cause  an 
estimated  increase  of  $12,500  annually  to  structures  located  downstream 
from  Colony  Road.  In  order  to  mitigate  these  adverse  effects,  it  is 
proposed  that  nonstructural  measures  consisting  of  the  removal  of  six 
residential  structures  be  implemented.  These  structures  would  be  purchased 
and  removed  from  the  10-year  flood  plain  following  the  same  procedures  pre¬ 
viously  discussed  for  nonstructural  plans.  The  structures  considered  for 
nonstructural  modifications  are  located  below  the  confluence  of  Little  Sugar 
and  Briar  Creeks  between  the  Sharon  Road  and  Park  Road  crossings  (See 
following  map).  Implmentation  of  nonstructural  measures  in  downstream  reaches 
would  result  in  a  net  economic  benefit  when  compared  to  existing  conditions. 
Further  information  regarding  mitigation  proposals  is  contained  in  the 
section  entitled  "Mitigation  Requirements". 

Total  project  cost  for  flood  control  measures  on  this  portion  of  Briar 
Creek,  including  mitigation  cost,  would  be  approximately  $12,187,000  with 
a  resultant  annual  cost  of  $1,022,400.  Annual  benefits  of  $1,467,200  would 
yield  a  benefit  to  cost  ratio  of  1.43  to  1. 

The  following  tabulation  summarizes  economic  data  concerning  this 
proposal.  Detailed  cost  and  benefit  data  is  contained  in  Appendix  4  to 
this  report. 
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STAGE  3 


Summary  -  Pertinent  Economic  Data 
Briar  Creek  Channel  Modifications 

(4.75  miles  channel  modification  (vie.  Colony  Road  to  vie.  Central  Ave.) 


First  Cost 


Channel  Modifications 
Construction  costs 
Land  Cost 

Bridge  Modifications 

a.  Highway 

b.  Railroad 

Subtotal 


$7,668,400 

2,431,700 

1,110,000 

610.000 

$11,820,100 


II.  Mitigation  Measures 

Purchase  and  Demolish  6  structures  $391,500 
Salvage  values  (-)  24,600i  , 

Subtotal  TTcc-orvil/ 


III.  TOTAL  PROJECT  COST 


$366,900-!-' 

$12,187,000 


B.  Annual  Project  Cost  (i  =  7  5/8%) 


Total  First  Cost 


Annual  Cost 


Channel  Construction 
Annual  0  &  M 
Subtotal 

Mitigation  Measures 
Total 


$  11,820,100 

$  11,820,100 
366,900 
I  12,187,000 


$  924,700 
69,000 
$  993,700 

28,700 
$1,022,400 


C.  Justification 


Annual  Project  Benefits 
Annual  Project  Cost 


Base  Year 


$  1,099,500 
$  1,022,400 


Future 


$  367,700 


Total 

$  1,467,200 
S  1,022,400 


Benefit  to  Cost  Ratio 


1.07  to  1 


1.43  to  1 


1/  An  additional  first  cost  of  approximately  $30,000  will  be  required  to 
relocate  families  to  non-flood  plain  sites.  These  cost  are  considered  financia' 
cost  to  be  shared  by  non-Federal  interests,  but,  by  policy,  are  not  included  in 
economic  analyses. 


Impact  Assessment 


The  proposals  for  Briar  Creek  consist  of  widening  the  existing 
channel  bottom  to  widths  varying  from  60  to  40  feet  with  minor 
deepening  in  isolated  areas.  The  channel  was  designed  to  carry 
the  existing  10-year  flow  in  bank.  Some  minor  out  of  bank  flow 
during  the  10-year  flood  conditions  may  occur  in  isolated  low  areas. 

Adverse  impacts  of  this  plan  are  discussed  by  stream  reach  in  the 
following  paragraphs.  The  impacts  include  the  removal  of  vegetation  from 
one  side  of  the  creek  and  a  temporary  increase  in  turbidity  and  sediment 
load.  Impacts  on  bottom  flora  and  aquatic  invertebrates  are  not  signifi¬ 
cant  when  compared  to  the  existing  conditions.  The  scant  flora  and 
invertebrates  in  the  present  sand  and  silt  bottom  of  Briar  Creek  would 
be  removed,  but  recolonization  should  take  place  from  upper  stream  reaches. 

In  the  area  below  Colony  Road,  the  creek  passes  through  a  narrow, 
low  wooded  area  between  a  residential  area  and  the  Meyers  Park  school 
grounds.  Trees  adjacent  to  the  creek  in  this  reach  are  mostly  tulip, 
poplar,  sweet  gum  and  sycamore,  with  some  pines  and  oaks  on  the  slopes. 
There  is  considerable  undercover,  but  most  of  this  reach  is  part  of 
private  yards  or  Meyers  Park  School  and  has  limited  value  for  wildlife. 
There  is  good  shade  over  the  creek,  and  a  depth  of  1  to  2  feet  in  places. 
However,  the  water  quality  is  poor  and  the  bottom  is  shifting  sand  and 
silt.  Fish  habitat  is  present,  but  limited,  consisting  mainly  of  bluegill, 
sunfish,  catfish  and  various  chubs,  shiners,  suckers,  daces  and  darters. 

Widening  the  channel  and  clearing  rights-of-way  would  change 
the  appearance  of  the  area  and  further  reduce  its  value  for  fish 
and  small  terrestrial  animals  by  removing  vegetation  and  spreading 
water  over  a  wider,  straighter,  unshaded  channel.  Erosion  would 
be  increased,  particularly  during  project  construction,  which  could 
increase  sedimentation  further  downstream.  Disturbed  areas  would  be 
landscaped  and  seeded  to  lessen  the  impact  of  stream  bank  erosion. 
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In  the  reach  between  Colony  Road  and  Sharon  Road,  Briar  Creek 
passes  through  the  Meyers  Park  Country  Club.  Vegetation  in  this 
reach  is  limited  to  fairway  grasses  and  a  few  trees.  There  is  no 
significant  wildlife  habitat.  Water  quality  is  generally  poor  and 
the  absence  of  shade  or  cover  further  reduces  the  stream  value  for 
fisheries.  Nevertheless,  there  is  limited  habitat  for  the  species 
listed  for  tlie  reach  below  Colony  Road. 

Some  of  the  trees  on  the  creek  bank  would  be  lost  if  ttie  creek 
were  widened  and  straightened.  Conditions  for  fish  would  be  worsened 
by  spreading  the  o'eek's  flow  over  a  wider,  straightened  channel.  The 
landscaping  required  to  restore  the  golf  course  would  include  the 
planting  of  selected  hardwood  trees  immediately  adjacent  to  the  creek 
to  lessen  the  impact  of  removing  existing  vegetation.  Erosion  and 
sedimentation  downstream  could  detract  from  general  appearances  and  the 
aquatic  habitat  in  general. 

The  land  adjacent  to  Briar  Creek  in  the  reach  between  Sharon  Road 
and  Randolph  Road  is  predominantly  residential.  Just  below  Randolph 
Road,  the  creek  passes  through  Eastover  Park.  The  reach  from  Sharon 
Road  to  Randolph  Road  differs  from  other  residential  areas  along  many 
of  the  creeks  in  Charlotte  in  that  the  houses  are  generally  not  as 
closely  spaced,  and  the  maintained  yards  do  not  extend  through  the 
lowest  portion  of  the  flood  plain  to  the  edge  of  the  creek.  The  absence 
of  buildings  close  to  the  creek  has  resulted  in  wooded  areas  of  widely 
varying  widths  (50  -  1,000  feet)  along  this  reach;  however,  there 
are  almost  no  trees  or  shrubs  immediately  adjacent  to  the  creek,  where 
powerline  and  sewage  rights-of-way  appear  to  be  regularly  mowed. 

There  is  limited  fiabitat  for  the  small  animals  that  can  exist  in  an  urban 
area  (songbirds,  squirrels,  and  possibly  rabbits,  opossums,  raccoons, 
etc.).  The  channel  in  tliis  reach  has  already  been  drastically  changed 
by  straightening,  clearing  and,  in  places,  concrete  sides  or  riprap. 
Proceeding  upstream  from  Charon  Road,  the  creek's  width  and  depth 


decrease!,  aed  -‘.e  adje-’ce  of  stream  meanders,  shade  or  deep  areas 
limit  its  val'.e  ''or  ''.sfm  Water  quality  is  poor. 

Channel  s, 'iden'nn  would  remove  the  few  trees  adjacent  to  the  creek 
in  ttiis  re-ach,  and  clearing  for  construction  and  maintenance  rights-of- 
way  woe's,  in  nm-'y  a-'eas,  extend  beyond  the  already  cleared  utility 
rights-of-way  mro  the  wooded  areas.  A  wider  channel  would  spread  the 
smal  l  anvuriL  ot  v, over  a  wider  area  so  that,  under  normal  and  low 
flow  ocnji'icns,  '  '.e  creek's  appearance,  water  quality  and  value  tor 
aquatie  i,ahiia‘  wO'uld  be  '.vorsered.  Erosion  would  be  increased  as  would 
seC'' '-j  ra'  i';'  a-  d  t";.-  a  rocialed  downstream  impacts.  Plans  for  revegetation 
include  ■’rassing  •  •■oe  planting  of  selected  hardwood  trees  ,.ext  to  the 
creek.  Clearing  e-  '  olacement  of  excavated  material  would  be  done  in  a 
manner  that  will  not  d-s-trac;'.  from  the  existing  park  on  the  west  bank  below 
Randolph  Pood,  3’- ;  t-r  would  leave  t.hese  undeveloped  areas  even  more 
suitaij'e  tor  ■'pjr.'ve'  eat  ion  by  local  residents. 

Above  ;  ''^030  to  a  'joint  just  below  Independence  Boulevard 

the  I  a'wj  U.W.3  is  .,i  •  !o’ dnant  ly  residential:  There  are  both  single  family 
hous-.js  and  mu  ;  i  - 1  .kui  1  /  .housirg  coiiipiexes,  as  well  as  several  large  areas 
of  cleaned  and  g'-e's-d  land  adjacent  to  the  creek.  In  the  immediate 
area  of  IndeDend-riro  Boulevard  land  use  is  commercial.  Much  of  the  land 
next  to  the  creek  i--  naved,  cleared  or  covered  by  structures.  Vegetation 
is  generally  hirutcd  to  grasses  and  a  few  trees  characteristic  of  resi¬ 
dential  yards.  There  is  very  little  habitat  for  wildlife  of  any  type. 
However,  a  few  small,  widely  spaced  trees  are  located  immediately 
adjacent  to  the  cr>-ek.  Tfio  channel  has  been  mooified  by  previous 
construction,  t.atun  ;u  I'ty  is  poor  and  a  considerable  amount  of 
debris  is  pmsurt  on  i.and  and  silt  bottom.  Tiiere  is  little 
snade  for  mue  an.|  -evGral  pipes  empty  discharges  from  tiie 

co'miercial  anna  an,  'he  narkinq  lots  of  the  housing  complexes. 

Habitat  IS  -or  fish  ir.  tins  reach. 


Widening  of  titi-  rt-acf  v;oo!d  further  worsen  the  water  quality 
and  aquatic  hjbit.a"  t.  spreading  the  small  volume  of  water  over  a 
wider,  unshades'  appearance  of  the  banks  would  be  improved 

by  landscaping  nardv.ood  trees  and  shrubs.  Erosion  due  to  constriscion 

activities  would  r.-.ji-  n  s-' dimentation  and  associated  problems  downstream. 

In  the  v  'iLm.it  ,  sdenendence  Boulevard,  land  use  is  nomrT!i.rc i :: i  . 

There  is  a  larp-  .‘  s  -.  ■■■s  .’'-.'a  on  one  bank  and  a  maintained  sewer  line 
on  t‘ie  o;:pe^i‘.  ...,;t.'.'--n  Commonwealth  Avenue  and  Central  Avenu-:-. 

tne  sreer  .asss  a  orsdp.- ioant  iy  residential  area; 

tlie  houses  end  ya'“ds  d:  n;;  :.S;;nd  ell  the  way  to  the  creek.  ,  ns  ai  i'np 
rigfits-of-way  ■’or  power  i-ine  ana  sew-ar  lines  parallel  both  sides  the 
creek.  Close  t,o  tiie  cr-a-K  thinre  is  a  fringe  of  trees  along  one  or  both 
banks  from  Indepi  .dence  to  Central,  but  generally  these  trees  are  scattered 
and  do  not  oroviJe  li.'sk  :•"/■  , t  ss--  valuable  habitat.  Beyond  this  fringe 
(except  near  I iidepemi-nn.-:  i:s'-"varal  thei^e  are  cleared  uiil'.'',y  r i gnts-of-way 
with  grass  or  no  '.ms,  *  at  all.  farther  back  from  these  nights- 

of-way  there  dr-}  r-anro.;  .■s:.n,-d  K.jt  due  to  tlie  sor^'oundi ’ig  urban 

development  amJ  va’!  .m  :  ,  tliey  offer  only  lim.ite'd  habitat  for 

songbirds,  ;.quirrei.  as  i  ^n-all  terrestrial  animals  that  can  exist 

in  heavily  populate’  arMU-, .  Aoove  Central  Avenue,  there  ar'.-  mo^e 

trees  (ri'vcr  birc.i:.  s.-eas'  c..’ .  './car, ore,  red  .maple,  mulberry,  and  a  few 
oaks)  close  to  and  iwi'm.-i  ,  m'.'  creek,  but,  like  the  area  below  Central 
Avenue,  their  value  -^cs  wiislif  -  iu  limited  to  species  that  can  live  'in 
highly  urbanized  ars-as. 


Next  to  IndcD-.-s  >  lir.j  arm  i  i-nti'al  Avenues  there  is  cone,  etc  and 


riprap  in  tire  charnel,  r 
portions  of  thij  ,i. 
by  previous  channi'l  .-.srs  . 
have  beer  the  lea'  :  s.'-en' 
overhang i  n g  U-ie:  ,  ■m  ‘  ' 

chubs,  aU'.reru,  e-:  '  '  ■■  ■  • 


. jnd  and  silt  bottom  is  present  in  the  other 
■■•■  entire  reach  appears  to  have  been  r^odified 
.1.  ’■■IS.  n^ortion  above  Central  Ave'i;.e  seems  ’o 
In  this  Dortion,  there  Is  good  shadi:'  from  the 
.  ■.;  i.0L)is.at  for  blueaill,  and  venous  sunfish 
■a:  '  ■^ 1 1'-'en of  largn  'souli  ‘'ass  ha'-'o 
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also  been  coHeotel.  The  small  shallow  channel,  poor  water  quality, 
the  lack  of  holes  or  objects  to  provide  shelter,  and  the  shifting  sand 
bottom  are  the  orincipal  limiting  factors  for  fish. 

-.hanr'ei  ;;  would  probably  take  most  of  the  few  trees  remaining 

below  Central  Avenue.  The  spreading  of  the  water  during  normal  and  low 
flow  conditions  over  a  much  wider,  unshaded  channel  would  further  limit 
habitat  -'or  fisli.  'he  Chariotte-Mecklenburg  Planning  Commission  has 
indicated  a  wisri  to  acquire  approximately  eight  acres  in  the  vicinity 
of  Centf'ai  Avenue  fo''  parks.  The  undeveloped  land  above  and  below  Central 
Avenue  appears  tt'  ;  '....iitai'-le  for  this  purpose  if  properly  landscaped. 
Structural  clianges  in  this  reach  include  selective  clearing  and  replanting 
of  hardwood  trees  next  to  the  creek.  Placement  of  excavated  material  would 
not  adversely  affect  drainage  or  use  of  the  area  as  a  park. 

Erosion,  forbidity  and  sedimentation  would  be  increased  during  and 
after  construction  un'^il  vegetation  is  reestablished.  Seeding  with 
grass  shall  oe  done  on  all  cleared  areas.  This  plan  requires  486,000 
cubic  yards  of  excavation  and  113  acres  of  clearing.  A  small  increase  in 
sediment  load  may  occur  during  periods  of  high  flow  due  to  a  slight 
increase  in  channel  velocities.  Sediment  impacts  are  not  expected  to 
occur  downsti^e?"  of  the  project  in  the  more  valuable  habitat  areas. 

The  recomrende  ]  4.7S-milG  project  generally  follows  the  existing 
invert  elevations  and  avoids  deepening.  In  areas  where  excavation 
proceeds  deeper  than  more  recently  deposited  sediment,  a  draining  of 
wet  soils  is  possible  immediately  adjacent  to  the  creek.  Elevated 
disposal  areas  und  a  sliordly  lower  channel  bottom  could  result  in 
bc'f'jf  draineci  'oi's  3rd  ^’'wer  lowland  hardwoods  in  the  reestablished 
cover . 

fee  -  r:.  /  •  :  'an  as  .'I'vc  be  rade  compatible  witti  local  plans 
for  » ‘  Cl  e  j‘ ior  •  ' t  ai.  nscjsseiJ  in  the  plan  description 

seciioti.  b)  '!■  vol 'o-^est  plans  or  facilities  are  recommended 


for  participation  by  the  Corps.  Project  lands,  however,  would  be  land¬ 
scaped  in  a  manner  compatible  with  recreational  needs  and  conveyed  to 
the  local  project  sponsor  to  be  used  for  park,  greenway  or  other  flood 
plain  compatible  development. 

Temporary  disruptions  in  the  flow  of  traffic  over  road  crossings 
within  the  project  reach  are  expected  to  occur  due  to  required  construc¬ 
tion  of  bridge  n^odif ications.  These  disruptions  can  be  minimized,  however, 
by  the  establishment  of  detour  routes  to  route  traffic  around  construction 
areas . 

The  major  beneficial  economic  impact  that  would  result  from  construction 
of  the  structural  portion  of  the  proposed  plan  is  the  reduction  of  existing 
and  future  damages  to  the  urban  area  of  Charlotte  located  adjacent  to  Briar 
Creek  in  the  stream  segment  upstream  from  Colony  Road.  Implementation  of 
the  channel  modifications  would  produce  flood  damage  reduction  benefits  to 
over  200  structures  located  within  the  existing  flood  plain  above  Colony 
Road.  Average  annual  benefits  of  $1,450,000  are  estimated  for  the  reduction 
of  flood  damages  to  those  structures.  No  monetary  benefits  are  claimed  for 
reduction  of  damages  to  future  development  since  the  plan  recommends  regu¬ 
lation  of  the  flood  plain. 

In  the  stream  reach  below  Colony  Road,  however,  upstream  channel 
modifications  would  result  in  increased  flood  stage  and  increased  flood 
damages.  The  estimated  increase  in  economic  flood  losses  is  approximately 
$12,500  annually.  To  offset  the  induced  damages,  it  is  proposed  that  six 
residential  structures  be  purchased  and  removed  from  the  flood  plain. 
Implementation  of  this  mitigation  measure  would  result  in  the  realization 
of  an  additional  $17,200  in  annual  project  benefits  when  compared  to 
existing  conditions  and  tlujs  increase  total  annual  project  benefits  to 
$1,467,200. 


Construction  of  the  mitigation  proposals  below  the  channel  modifi¬ 
cation  project  would  result  in  the  fee  purchase  of  an  additional  3.5  acres 
of  land  which  would  be  conveyed  to  the  local  project  sponsor  for  future 
regulation  in  a  flood  plain  compatible  manner. 

Construction  of  a  flood  control  project  on  Briar  Creek  would  reduce 
health  hazards,  particularly  those  created  by  the  overflow  of  low  lying 
areas.  Other  intangible  benefits  include:  the  reduction  of  risk  to 
human  life  and  limb  and  the  peace  of  mind  that  goes  therewith;  reduced 
number  of  traffic  disruptions,  and  improved  aesthetic  quality. 


Evaluation  and  Trade-Off  Analysis 


A  compreiiens i ve  channel  modification  proposal  consisting  of  8  miles 
of  channel  enlargement  was  originally  formulated  for  Briar  Creek  during 
Stage  2  of  the  planning  process.  More  refined  analysis  of  this  alternative 
however,  lead  to  the  conclusion  that  the  upper  portion  of  this  plan  would 
not  be  economically  justified.  Based  on  this,  the  original  plan  was  reduced 
in  length  to  optimize  the  net  return  on  investment. 

Nonstructural  proposals  were  also  evaluated  and  in  certain  areas 
were  found  to  be  economically  feasible.  The  structural  solution  was 
selected  over  the  nonstructural  on  the  basis  of  a  small  difference  in 
excess  benefits  and  in  deference  to  city  officials'  desire  to  preserve 
residences  to  nieet  the  need  of  a  short  supply  market. 


Nit  I  GAT  I  ON  Requirements 


Implur)cr'ta' ion  o'^  "h^  proposed  alternative  on  Briar  Creek  would  result 
in  increased  flood  roage  in  adjacent  downstream  areas.  The  affected  reach 
is  general  iy  cleMned  hy  '  -jony  Road  as  an  upstream  limit  and  extending  down- 
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stream  below  the  confluence  of  Little  Sugar  and  Briar  Creeks  to  the 
vicinity  of  Sharon  Road.  Increased  flood  stages  in  this  area  are  dis¬ 
played  on  flood  profiles  contained  in  Appendix  3  to  this  report.  The 
estimated  increase  in  economic  damages  in  this  stream  segment  resulting  from 
upstream  improvements  is  approximately  $12,500  annually.  Eighty-three 
percent  of  this  monetary  increase  is  concentrated  below  the  confluence  of 
Little  Sugar  and  Briar  Creeks. 

As  a  mitigation  measure  designed  to  offset  the  increase  in  economic 
damages,  it  is  recommended  that  six  structures  in  the  stream  segment 
between  Sharon  Road  and  Park  Road  be  purchased  and  removed  from  the  10-year 
flood  plain.  This  damage  reduction  measures  would  be  implemented  following 
the  same  procedures  previously  discussed  for  proposed  nonstructural  plans 
at  an  estimated  first  cost  of  S366,900.  The  net  result  of  this  mitigation 
effort  would  reduce  post  project  damages  in  downstream  reaches  below 
structural  improvements  by  529,700  annual,  or  a  net  damage  reduction  of 
$17,200  annually  when  compared  to  damage  expectations  based  on  existing 
conditions . 

Inclusion  of  mitigation  measures  increases  the  total  project  cost 
for  Briar  Creek  to  $12,187,000.  Annual  project  cost  of  $1,022,400  when 
compared  to  annual  benefits  of  $1,467,200  yields  a  benefit  to  cost  ratio 
of  1.43  to  1. 

Cost  Allocation 

All  project  costs  associated  with  the  implementation  of  the  proposed 
water  resource  alternative  on  Briar  Creek  have  been  allocated  to  flood 
control.  No  specific  recreational  facilities  have  been  recommended 


as  part  of  this  alternative.  Landscaping  of  project-related  lands 
will  be  conducted  in  a  manner  conducive  to  future  recreational  develop¬ 
ment  by  non-Federal  interests.  No  significant  increases  in  project  cost 
are  anticipated  from  these  landscaping  measures. 

Cost  Apportionment 

The  traditional  method  of  apportioning  structural  costs  between 
Federal  and  non-Federal  interests  is  based  on  the  standard  requirements 
established  as  Federal  policy  for  "local  protection"  works.  Under  this 
policy,  non-Federal  interests  are  required  to  furnish  all  lands,  easements, 
and  rights-of-way  required  for  project  construction  and  proper  project 
maintenance.  Non-Federal  interests  are  also  required  to  bear  the  costs  of 
modifications  to  all  utilities  and  highway  crossings  required  for  project 
construction.  In  addition,  the  local  sponsor  must  operate  and  maintain 
the  project  after  construction  in  accordance  with  Federal  requirements. 

The  Federal  Government  would  be  responsible  for  all  flood  control  con¬ 
struction  costs,  including  costs  incurred  in  performing  investigations 
and  designs  and  costs  incurred  for  the  modifications  to  railroad  crossings. 
Cost  of  mitigation  measures  would  be  apportioned  using  the  same  percentage 
ratio  of  apportioned  Federal/non-Federal  cost  determined  for  the  structural 
portion  of  the  plan.  Following  this  method,  the  apportionment  of  project 
cost  for  the  Briar  Creek  project  would  be  as  follows: 


Cost  Apportionment 
(Traditional  Method) 

Channel  Modification  -  Briar  Creek 


Item  First  Cost  Annual  O&M  Cost 

A.  Channel  Construction  Cost  (Total  =  $11,820,100) 


I.  Federal  Cost 

Project  Construction  Cost 

$7,668,400 

$ 

0 

Railroad  Modifications 

610,000 

0 

Subtotal  Federal  Cost 

$8,278,400  (70%) 

T 

0 

II.  Non-Federal  Cost 

Lands 

$2,431,700 

0 

Highway  Bridge  Modifications 

1,110,000 

0 

Subtotal  Non-Federal  Cost 

$3,541,700  (30%) 

0 

III.  Annual  O&M  Cost  (Non-Federal)  $  0 

$ 

69,000 

Mitigation  Cost  (Total  =  $366,900) 

I.  Federal  Cost  (70%) 

$  256,800 

0 

II.  Non-Federal  Cost  (305() 

$  110,100 

0 

Total  Project  Cost  ($12,187,000)-'' 

I.  Federal  Cost 

$8,535,200 

S 

0 

II.  Non-Federal  Cost 

$3,651,800 

$ 

69,000 

V  An  additional  $30,000  in  first  cost  would  be  required  to  comply  with 
requirements  of  P.L.  91-646.  These  cost  are  project  related  cost  necessary 
to  offset  personal  relocation  expenses  and  would  be  cost  shared  on  the  same 
basis  as  mitigation  costs.  This  would  result  in  an  additional  $21,000 
Federal  expense  and  $9,000  additional  local  expense. 
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Federal  Responsibilities 


The  presently  estimated  Federal  share  of  the  total  first  cost  for 
channel  modification  on  Briar  Creek  is  $8,535,200,  plus  an  additonal 
$21,000  necessary  to  comply  with  requirements  of  P.L.  91-646.  The  Federal 
Government  is  responsible  for  the  preparation  of  detailed  design  nemorandjrrs , 
plans  and  specifications  and  for  construction  of  the  project. 


flON-pEDERAL  RESPONSIBILITIES 


The  presently  estimated  non-Federal  share  of  the  total  first  cost 
of  project  construction  is  $3,651,800.  An  additional  $9,000  of  local 
funds  will  also  be  required  for  the  local  share  of  personal  relocation 
expenses  (P.L.  91-646).  Project  maintenance,  which  is  currently  estimated 
to  be  $69,000  annually,  is  the  sole  responsibility  of  the  local  sponsor. 

The  ABC's  of  sponsorship  are  spelled  out  in  detail  in  the  "SUMMARY  --  ASSESSMENT 
AND  EVALUATION  OF  DETAILED  PLANS"  section. 


86 


Nonstructural  Measures  -  Briar  Creek 

Nonstructural  alternatives  evaluated  in  Stage  3  indicated  that  reaches 
of  Briar  Creek  above  proposed  channel  improvement  were  justified  for  non¬ 
structural  measures.  The  best  plan  would  remove  twenty-nine  residential 
structures  from  the  reach  beginning  at  Country  Club  Drive  and  extending 
to  the  upstream  study  limits  (See  following  map).  The  affected  structures 
would  be  purchased  at  fair  market  value  (including  the  purchase  of  related 
lands  and  improvements)  and  either  relocated  or  demolished,  depending  on 
the  type  and  condition  of  the  structure  and  the  availability  of  relocation 
sites.  Actual  implementation  of  nonstructural  alternatives  would  likely 
result  in  a  combination  of  relocations  and  demolitions.  For  decision 
purposes  it  is  assumed  that  all  affected  structures  would  be  demolished. 
Determinations  to  relocate  or  demolish  a  specific  structure  would  be  made 
during  post-authorization  investigations.  Economic  evaluation  of  the 
demolition  alternative  for  this  portion  of  Briar  Creek  yielded  the  following 
pertinent  economic  data. 

Pertinent  Economic  Data 
Nonstructural  Measures  --  Briar  Creek 

(Country  Club  Drive  to  Upstream  Limit) 

Alternative  First  Cost  Annual  Cost  Annual  Benefits  B/C  Ratio 

1982  $  7-5/8% 


Demolish 
29  Structures 
(Country  Club  Drive 

to  Upstream  Limit)  $1,259,900  S  98,600  $173,300  1.76  to  1 


END  OF  PROPOSED 
NONSTRUCTURAL  REACH 
STA.  506  +  35 
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Impact  Assessment 


Implementation  of  nonstructural  measures  on  this  portion  of  Briar 
Creek  would  result  in  the  displacement  of  approximately  twenty-nine  families 
from  the  affected  structures. 

Relocation  activities  may  cause  problems  for  these  families.  Efforts, 
however,  would  be  made  to  reduce  to  a  minimum  the  inconveniences  and 
problems  resulting  from  implementation. 

Construction  of  this  alternative  could  remove  twenty-nine  structures  from 
the  housing  market  and  place  a  temporary  increase  in  the  demand  for  housing. 
This  would  result  in  an  increase  in  new  housing  construction  in  non-flood 
plain  areas. 

The  estimated  first  cost  of  implementing  nonstructural  measures  on 
this  reach  of  Briar  Creek  is  $1,259,900.  This  results  in  an  annual  costs 
of  $98,600  and  when  compared  to  annual  benefits  of  $173,300  yields  a 
benefit  to  cost  ratio  of  1.76  to  1.  An  additional  first  cost  of  approximately 
$145,000  would  be  required  to  relocate  affected  families  to  non-flood  plain 
sites.  These  costs  are  considered  as  financial  costs  to  be  shared  by  non- 
Federal  interests,  but  not  included  in  economic  costs  analysis. 

Cons" -'uction  of  nonstructural  measures  on  Briar  Creek  would  result  in 
the  fee  purchase  of  approximately  9.8  acres  of  land  which  would  be  conveyed 
to  the  local  project  sponsors.  Local  project  sponsors  would  be  required  to 
regulate  future  development  of  these  lands  in  a  manner  compatible  with  flood 
plain  usage. 

Other  tangible  and  intangible  benefits  resulting  from  the  construction 
of  this  project  include  reduced  evacuation  cost  during  flood  periods,  reduction 
of  health  hazards  resulting  from  the  flooding  of  inhabited  properties,  the 
reduction  of  risk  to  human  life  and  limb  and  the  peace  of  mind  that  goes 
therewith,  and  improved  aesthetic  quality. 
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Evaluation  and  Trade-Off  Analysis 


No  trade-offs  were  required  in  connection  with  the  implementation 
of  this  alternative.  Individual  economic  reaches  evaluated  in  Stage  2, 
however,  were  combined  in  Stage  3  in  the  interest  of  continuity  and  providina 
a  uniform  level  of  protection. 


Cost  AppoRTiONt'ENT 


Apportionment  of  costs  in  accordance  with  current  policy  is  as  follows: 


Cost  Apportionment 

Nonstructural  Measures  --  Briar  Creek 
Demolish  29  Structures  (Country  Club  Drive  to  Upstream  Limit) 


Item 

First  Cost 

Federal  Cost 

Local  Cost 

Construction  Cost 

$1,259,900 

$1,007,900 

$252,000 

Associated  Relocation  Cost 
(P.L.  91-646) 

145,000 

116,000 

29,000 

TOTAL  COST 

$1,404,900 

$1,123,900 

$281,000 

Federal  Responsibilities 

The  precorit  1  y  oslimated  Federal  share  of  project  cost  for  this  portion 
of  Briar  Creek  on  Current  policy  is  Si,123,9C'G,  consisting  of  a  $1,007,900 


share  of  construction  cost  and  a  $116,000  share  of  personal  relocation 
cost.  The  Federal  Government  is  responsible  for  the  preparation  of  plans 
and  specifications  and  for  construction  of  the  project. 


'Ion-Federal  Responsibilities 


The  presently  estimated  non-Federal  share  of  the  total  cost  of  this 
nonstructural  plan  for  Briar  Creek  is  $281,000  consisting  of  a  $252,000 
share  of  construction  cost  and  a  $'^9,000  share  of  personal  relocation 
cost.  These  costs  may  be  either  a  cash  or  in-kind  contribution.  The  ABC's 
of  sponsorship  are  spelled  out  in  detail  in  the  "SUMMARY  --  ASSESSMENT 
AND  EVALUATION  OF  DETAILED  PLANS"  section. 


Briar  Tributary  2 


r^^uV  '  01  ;i  dne  7.  investigations  on  Briar  Tributary  2  indicated  that 
nonstructural  flood  control  measures  provided  the  only  viable  solution 
for  the  alleviation  of  flood  damages.  Several  variations  of  nonstructural 
alternatives  were  evaluated  during  Stage  3  in  an  effort  to  select  the  most 
feasible  plan  for  recommendation.  These  variations  were  generally  in  the 
boundaries  of  the  flood  plain  being  treated.  Subsequent  sections  describe 
the  impacts  of  the  plan  considered  most  feasible  for  implementation. 
Selection  of  the  plan  was  made  after  full  consideration  of  an  array  of 
alternatives. 


Nonstructural  Measures  -  Briar  Tributary  2 

The  best  plan  for  addressing  the  flooding  problems  along  Briar  Tribu¬ 
tary  2  would  be  to  remove  thirteen  residential  structures  in  that  reach 
beginning  at  Grafton  Road  and  extending  upstream  to  Galway  Drive  (See 

following  map).  The  affected  structures  would  be  purchased  at  fair  market 
value  (including  the  purchase  of  related  lands  and  improvements)  and  either 
relocated  or  demolished,  depending  on  the  type  and  condition  of  the  structure 
and  the  availability  of  relocation  sites.  Actual  implementation  of  non¬ 
structural  alternatives,  if  authorized  would  likely  result  in  a  combination 
of  relocations  and  demolitions.  For  decision  purposes  it  is  assumed  that 
all  affected  structures  would  be  demolished.  Determinations  to  relocate  or 
demolish  a  specific  structure  would  be  made  during  post-authorization  investi¬ 
gations.  Economic  re-evaluation,  during  Stage  3,  of  the  demolition  alterna¬ 
tive  for  Briar  Tribnfary  ?  yielded  the  following  pertinent  economic  data. 


Pertinent  Economic  Data 
Nonstructural  Measures  --  Briar  Tributary  2 


Alternative  First  Cost 

1982  S 

Annual  Cost 

7-5/8% 

Annual  Benefits 

B/C  Ratio 

Demolish  13  structures 

(Grafton  Road  to 

Galway  Drive)  $737,300 

$57,700 

$61,700 

1.07  to  1 

Impact  Assessment 


Implementation  of  nonstructural  measures  on  Briar  Tributary  2 
would  result  in  the  displacement  of  approximately  thirteen  families  from 
the  affected  structures.  Relocation  activities  may  cause  problems  for  these 
families.  Efforts,  however,  would  be  made  to  reduce  to  a  minmum  the  inconveniences 
and  problems  resulting  from  implementation. 

Construction  of  this  alternative  could  remove  thirteen  structures  from 
the  housing  market  and  create  a  temporary  increase  in  the  demand  for  housing. 

This  would  result  in  an  increase  in  new  housing  construction  in  non-flood 
plain  areas. 


The  estimated  first  cost  of  implementing  nonstructural  measures  for 
Briar  Tributary  2  is  $737,300  (Demolition  Alternative).  This  results  in 
an  annual  cost  of  $57,700  and  when  compared  to  benefits  of  $61,700  yields 
a  benefit  to  cost  ratio  of  1.07.  An  additional  first  cost  of  approximately 
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$65,000  will  also  be  required  to  relocate  affected  families  to  non-flood 
plain  sites.  These  costs  are  considered  as  financial  costs  to  be  shared 
by  non-Federal  interests,  but  not  included  in  economic  cost  analyses. 

Construction  of  nonstructural  measures  on  Briar  Tributary  2  would 
result  in  the  fee  purchase  of  approximately  3.7  acres  of  land  which 
would  be  landscaped  and  conveyed  to  the  local  project  sponsors  for  incorpora¬ 
tion  into  a  proposed  park.  Local  project  sponsors  would  be  required  to 
regulate  future  development  of  these  lands  in  a  manner  compatible  with 
the  flood  hazard. 

Land  acquired  as  part  of  this  plan  may  be  suitable  as  part  of  future 
park  development  desired  by  the  Planning  Commission  in  this  general  vicinity. 
Selective  clearing  and  landscaping  would  be  the  same  as  described  for  Briar 
Creek. 

Other  tangible  and  intangible  benefits  resulting  from  the  construc¬ 
tion  of  this  project  includes  reduced  evacuation  cost  during  flood  periods, 
reduction  of  health  hazards  resulting  from  the  flooding  of  inhabited 
properties;  the  reduction  of  risk  to  human  life  and  limb  and  the  peace  of 
mind  that  goes  therewith;  and  improved  aesthetic  quality. 

Evaluation  and  Trade-Off  Analysis 

No  trade-offs  were  required  in  connection  with  the  implementation  of 
this  alternative.  Individual  economic  reaches  evaluated  in  Stage  2,  however, 
were  combined  in  Stage  3  in  the  interest  of  continuity  and  a  uniform  level 
of  protection. 

Cost  Apportionment 

Apportionment  of  project  cost  in  accordance  with  current  policy  is  as 
follows: 


Cost  Apportionment 

Nonstruct'jral  Measures  --  Briar  Tributary  2 
Demolish  13  Structures  (Grafton  Road  to  Galway  Drive) 

Item  First  Cost  Federal  Cost 

Construction  Cost  $737,300  $589,800 

Associated  Relocation  Cost 

(P.L.  91-o46)  65,000  52,000 

TOTAL  COST  $802,300  $641,800 

Federal  Pespomsibilities 

The  presently  estimated  Federal  share  of  the  total  first  cost  of  non- 
structural  plans  for  Sriary  Tributary  2  is  $641,800  consisting  of  a  $589,800 
share  of  construction  cost  and  an  estimated  $52,000  share  of  relocation  cost. 

The  Federal  Government  is  responsible  for  the  preparation  of  plans  and  speci¬ 
fications  and  for  construction  of  the  project. 

[Ion-Federal  Responsibilities 

The  presently  estimated  non-Federal  share  of  the  total  first  cost  of 
nonstructural  plans  for  Briar  Tributary  2  is  $160,500  consisting  of  a  $147,500 
share  of  construction  cost  and  a  $13,000  share  of  relocation  cost.  These 
costs  may  be  either  a  cash  or  in-kind  contribution.  The  ABC’s  of  local  sponsor¬ 
ship  are  spelled  out  in  detail  in  the  "SUMMARY  --  ASSESSMENT  AND  EVALUATION  OF 
DETAILED  PLANS"  section. 


Local  Cost 

$147,600 

13,000 

$160,500 
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Little  Sugar  Creek 


Results  of  Stage  2  evaluations  on  Little  Sugar  Creek  indicated  that 
three  structural  alternatives  were  economically  justified  and  worthy  of 
Stage  3  i nves t ' gat  ions .  These  alternatives  included  1.09  miles  of  chanriel 
modi  r  icdt  i ^ns  in  the  vicinity  of  East  Boulevard  and  East  Moreheac 
channel  nodif ication/paved  channel  proposal  in  the  channel  reach 
Independence  Boulevard  and  East  4th  Street;  and  a  third  alternative: 
coiVii  ,t  i;icj  of  reservoir  storage  on  Derita  Branch  in  combinatio'i  .vif' 
app,)  (vy  i:,;ately  2.0  miles  of  channel  modifications  in  the  vicinity  'T  Fasc  Ini- 
Strev  and  Craighead  Road.  In  addition,  nonstructural  proposals  were 
justified  ror  several  economic  reaches,  which  would  not  be  protected  by 
structural  solutions. 

A  complete  review  of  hydrologic/hydraulic  computatons  for  Little  Sugar 
Creek  was  performed  during  Stage  3.  Changes  in  computed  flood  stages 
necessitated  re-evaluation  of  damages  and  re-formulation  of  alternative  plans. 
Further  evaluation  of  the  downstream  channel  enlargement  plan  indicated  a  lack 
of  economic  justification. 

Increased  cost  and  reduced  benefits  were  encountered  in  the  reach  pre¬ 
viously  considered  for  channel  modification  with  some  paving  (Independence 
Boulevard  to  East  4th  Street)  and  resulted  in  a  loss  of  economic  viability. 

In  the  upper  reaches,  reformulation  resulted  in  the  elimination  of 
the  dry  reservoir  on  Derita  Branch.  Control  of  flooding  was  achieved  by 
extending  channel  work  further  downstream  through  a  railroad  embankment 
constriction.  Other  downstream  constrictions  (Northwest  Freeway  Culverts) 
cause  ponding  which  prevents  increases  in  floodstages  downstream  of  the 
freeway. 

Nonstructura^  proposals  were  also  reformulated  as  described  in  sub¬ 
sequent  section,  describing  the  Stage  3  evaluations  of  potential  alternatives. 


97 


The  following  secUuns  tribe  the  impacts  of  plans  considered 
most  feasible  for  implementation.  Selection  of  these  plans  was  made  after 
full  consideration  of  the  impacts  of  all  plans  considered  in  Stage  3. 


Nonstructural  Measures  Lower  Little  Sugar  Creek 

Proposals  for  flood  control  improvements  on  the  lower  portion  cf  Li<;tle 
Sugar  Creek  above  its  junction  with  Briar  Creek  were  reevaluated  dnrinq  Stage  3. 
The  draft  version  of  this  report  recommended  construction  of  a  combination 
structural/nonstructural  plan  consisting  of  approximately  1.08  miles  of  channel 
conveyance  improvements  beginning  approximately  1,350  feet  downstream  from 
East  Boulevard  and  extending  approximately  700  feet  upstream  from  East  Morehead 
Street  in  conjunction  with  the  evacuation  and  demolition  of  89  residential 
structures  from  the  10-year  flood  plain  in  the  stream  reach  between  Sharon 
Road  and  Princeton  Avenue.  Eighty-one  of  these  structures  were  located  within 
the  existing  10-year  flood  plain  and  the  remaining  eight  structures  were 
located  in  the  post-project  10-year  flood  plain  due  to  increased  flood  stages 
resulting  from  upstream  channel  modifications. 

Careful  review  of  this  draft  plan,  however,  indicated  a  lack  of 
incremental  justification  for  the  structural  portion  of  the  proposed  plan. 
Therefore,  during  the  late  stages  of  feasibility  investigations,  the 
structural  improvement  was  deleted  and  the  scope  of  the  proposed  non¬ 
structural  improvement  was  reduced  to  a  plan  for  the  purchase  and  demo¬ 
lition  of  77  flood  plain  structures  located  in  the  10-year  flood  plain 
between  Park  Road  and  Princeton  Avenue.  Structures  located  in  the  10-year 
flood  plain  of  the  deleted  nonstructural  reach  between  Sharon  Road  and 
Park  Road  would  remain  subject  to  induced  flood  damages  resulting  of 
channel  modifications  proposed  for  adjacent  Briar  Creek.  Therefce,  proposals 
for  removal  of  these  flood  plain  structures  were  included  as  a  mitigation 
measure  as  part  of  the  oroposed  structural  plan  for  Briar  Creek  d i scuss'.'d 
in  previous  sections  of  this  report. 


The  modi  fit  cl  plan  ror  addressing  flooding  problems  in  the  lower 
reach  of  Little  “^ugar  Creek  consists  of  the  removal  of  77  residential 
structure?  from  the  flood  plain  in  the  stream  segment  beginning  at  Park 
Road  and  extending  upstream  to  Princeton  Avenue.  (See  following  map). 

The  affected  sttuctures  would  be  purchased  at  fair  market  values  (including 
'he  :  'Jid'.e  of  related  lands  and  improvements)  and  either  relocated  or 
demoliiiied,  depending  on  the  type  and  condition  of  the  structure  and  the 
availability  of  relocation  sites.  Actual  implementation  of  nonstructural 
alternatives,  if  authorized  would  likely  result  in  a  combination  of  reloca- 
lionc  Oi.d  demolitions.  For  decision  purposes  it  is  assumed  that  all  affected 
strucm,  es  would  be  deniolished.  Determinations  to  relocate  or  demolish  a 
specific  structure  would  oe  made  during  post-authorization  investigations. 
Pertinent  economic  data  concerning  this  proposal  is  contained  in  the 
following  tabulation.  Further  detailed  data  is  presented  in  Appendix  4. 

PERTINENT  ECONOMIC  DATA 

Nonstructural  Measures  -  Lower  Little  Sugar  Creek 

Alternative  First  Cost  Annual  Cost  Annual 

1982  $  7  5/8%  Benefits 

Demolish  77  structures 
(Park  Road  to 

Princeton  Ave. )  $2,971,300  $232,500  $309,100 


Impact  Assessment 

Implementat ior,  of  nonstructural  measures  on  this  portion  of  Little 
Sugar  Creek  would  result  in  the  displacement  of  approximately  77  families 
from  the  af '‘ected  structures.  Relocation  activities  may  cause  problems 
for  tiifse  families.  Efforts,  however,  would  be  made  to  reduce  to  a  minimum 
the  i  .  .onv‘ui  i  .  u.  un.j  [problems  resulting  from  implementation. 


B/C  Ratio 


1.33  to  1 


Construction  of  this  alternative  could  remove  77  structures  from 
the  housing  market  and  create  a  temporary  increase  in  the  demand  for 
housing.  This  would  result  in  an  increase  in  new  housing  construction  in 
non-flood  plain  areas. 

Tfie  estimated  first  cost  of  implementing  nonstructural  measures  for 
this  portion  of  Little  Sugar  Creek  is  $2,971,300  (Demolition  Alternative). 

This  results  in  an  annual  cost  of  $232,500  and  when  compared  to  benefits  of 
$309,100  yields  a  benefit  to  cost  ratio  of  1.33  to  1.  An  additional  first 
cost  of  approx imately  $385,000  will  also  be  required  to  relocate  families 
to  non-flood  plain  sites.  These  costs  are  considered  as  financial  costs 
to  be  share  by  non-Federal  interests,  but  not  included  in  economic  cost 
analyses . 

Constructor  of  nonstructural  measures  on  the  lower  portion  of  Little 
Sugar  Creek  would  result  in  the  fee  purchase  of  approximately  46.5  acres 
of  land  which  would  be  landscaped  and  conveyed  to  the  local  project  sponsors 
for  regulation  in  a  flood  plain  compatible  manner,  in  accordance  with  guidance 
furnished  by  the  Secretary  of  Army  acting  through  the  Chief  of  Engineers. 

Other  tangible  and  intangible  benefits  resulting  from  the  construction 
of  this  project  includes  reduced  evacuation  costs  during  flood  periods, 
reduction  of  health  hazards  caused  by  the  flooding  of  inhabited  properties; 
the  reduction  of  risk  to  life  and  limb  and  the  peace  of  mind  that  gives 
therewith;  and  improved  aesthetic  quality. 

Evaluation  and  Trade-Off  Analysis 

No  trade-offs  were  required  in  connection  with  the  implementation  of 
thi  .  alternative.  The  combination  structural/nonstructural  alternative  as 
proposed  in  the  draft  report  provided  protection  to  commercial  concerns  in 
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the  proposed  channel  modification  reach  at  the  expense  of  induced 
damages  to  downstream  residential  structures.  Since  the  structural, 
improvements  were  deleted  due  to  the  lack  of  incremental  economic 
justification,  there  would  be  no  trade-offs  involved  as  a  result  of 
plan  i:npl,.-;ienta';  ion . 

Cost  AppoRTioNnENi 

rtpDor  T  ionrient  of  pt'ojed  .,:ost.  in  accordance  with  current  policy  -is 
as  follows: 


Cost  Aoportionment 

Nonstructural  Measures  --  Lower  Little  Sugar  Creek 
Demolish  77  Structures  (Park  Road  to  Princeton  Avenue) 


Item 

First  Cost 

Federal  Cost 

Local  Cost 

Construction  Cost 

S2, 971, 300 

$2,377,000 

$594,300 

Associated  Relocation  Cost 
(P.L.  91-646) 

385,000 

308,000 

77,000 

TOTAL 

$3,356,300 

$2,685,000 

$671,300 

Federal  Responsibilities 


The  presently  estimated  Federal  share  of  project  cost  for  the  nonstructural 
plan  on  lower  Little  S'-gar  'iree--:  Cased  on  current  policy  is  SP,6P5,000,  con¬ 
sisting  of  a  SP,J77,drjii  share  of  construction  cost  and  a  S30S,000  share  of 
personal  re  locat’or'  .  'ue  rC.-dtcrai  Government  i u  responsible  for  ti;e 
preparaliui.  of  p'arr-,  ar.i)  //cC  ■ '  .  .r  : .a.u  and  for  construction  for  the  prcmect. 


Non-Federal  Responsibilities 


The  presently  estimated  non-Federal  share  of  the  total  project 
cost  is  3671,300  consisting  of  a  $594,300  share  of  construction  cost 
and  a  $77,000  share  of  personal  relocation  costs.  The  ABC's  of  sponsor¬ 
ship  are  spelled  out  in  detail  in  the  "SUMMARY  --  ASSESSMENT  AND  EVALUATIO 
OF  DETAILED  PLANS"  section. 


Channel  Modification  -  Upper  Little  Sugar  Creek 


Proposals  for  flood  control  improvements  on  the  upper  portion  of 
Little  Sugar  Creel;  above  the  Northwest  Freeway  consist  of  approximately 
2.56  miles  of  citannel  conveyance  improvements  beginning  approximately 
600  feet  upstream  from  the  Northwest  Freeway  and  extending  approximately 
540  feet  upstream  from  East  36th  Street  (See  following  map).  The 
plan  consists  of  widening  the  existing  channel  bottom  to  a  width  of 
30  feet  and  shaping  banks  to  a  slope  of  2  horizontal  to  1  vertical. 
Extimated  construction  yardage  is  100,500  cubic  yards.  Riprap  would  be 
placed  in  areas  where  velocities  would  create  a  potential  for  bank 
erosion.  Four  bridge  replacements  (East  18th  Street,  North  Davidson 
Street,  North  Brevard  Street  and  East  36th  Street)  would  be  required 
in  addition  to  additional  culvert  capacities  at  the  SCL  Railroad, 

Parkwood  Avenue,  and  2  Norfolk  and  Southern  Railroad  Crossings. 

Total  land  requirements  for  channel  plan  would  be  52.6  acres 
including  12.6  acres  remote  to  the  work  site  for  disposal  purposes.  This 
estimate  is  based  on  an  average  r i glit-of-way  width  of  110  feet.  Detailed 
hydraulic  design  for  this  alternative  is  presented  in  Appendix  3  to  this 
'port. 


L  ill  I J  iv  J  i  ■ !  1  ■-  ;J , 

of  the  local  spunsi.i 
cotiservat  ior  jcea  ir 


tee  and  would  be  placed  under  the  control 
condition  that  would  be  suitable  for  use  as  a 


conservation  ^rea  ir  p-.iiv-  recreation  area  such  as  a  walking  trail. 
Tins  possibly  coub;  ol.  iradc,-  an  extension  of  the  existing  Cordelia  Park 
ar  *  gre^n^dy  ticils.  "ri;  Corps  would  grade,  grass  and  plant  trees  ir 
a,,  purtiGM.s  Cl  tn-  r  ■  ofii  j-of -way  disturbed  by  construction,  but  would 
not  participate  in  "ni  ocilding  of  any  specific  recreation  structures. 


not  participate  in  "n 


annul  plan  would  be  about  $5,  781,303  (See 
c-akctav.-'  of  cost  data)  and  annual  costs  woulo 
•  ■■  annual  project  nia i ntenance .  .■.hen 
a  oT  S  00, 300,  the  resultant  benefit  to  cost 


CO  parud  i,0  annual  Oei 
ratio  i s  1 . 0  c  '  :  '  . 


Impact  'Uolssmint 


ihc  or  ,  iar  r-’.-K,,  proposed  for  channel  modification,  passes 

thioagti  an  area  .s'nr.n  i-..  preooranantly  industrial  and  commercial,  with 
some  rc".  i  lent  i  a  1  dc-V’- ’  .i.-ient .  .About  1/3  of  the  reach  passes  through  a 
large  railroad  ya-'i.  It  t'as  ■' oson  Street  to  Parkwood  Street,  the  creek 
p.asses  fnroL..nfi  a  c  a'’  ra---  ."ordelia  Park).  In  the  area  just  below 
'"raighead  read  t‘it  » j-  r  •  a  1  1  irees  and  undercover  on  both  banks  except 
for'  two  utri.as  ar.o  /  fi.;*  in  width  immediately  adjacent  to  the  creek 

which  .ir':.  clearer  f  ■.  ■  r  ;  gli*  s-cf -way.  The  tree  mixture  includes 

poplar,  ..vcM,  gu',  ,  ou^.^  pines  and  hickories.  Because  of 

the  ai'c.M!  area  an  i  '■  o  m  i' i  i  t  y  of  commercial  and  residential 

deve  1  op  ■  .T^t  O'  )'■  I  :  .,  1 '  ■.-.iidlite  habitat  is  limited  for  songb'rJs, 


which  .ir': 
poplar, 


,  learcO 
■sM.  gu  "  , 


the  a  i"„M  !  are-a  an  ; 


dove  1  opn.  -n t  O''  a  '  ' 


Pro"'’  ...as' 


:■  UiaT  can  live  in  an  urbaii  environment, 
'.r  limit  of  the  nrcc'ert,  vt^gei  at  iori  is 


'd  '_.tiurb'.,  arid  i  t';. 
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development  and  value  for  wildlife  than  the  reach  above. 

The  channel  hab  a  -modified  along  most  of  the  reach  as  it 

passes  tiiroLi'  me  .  ■nrr;_i:-i  or  industrial  properties.  The  creek  is 
very  sfiailov,',  t-’e  u.,'.  :o  ;  i ;  ...overed  with  sand  and  silt;  and  there  is 
little  O'  no  s  ..r-  ^  of  the  day.  Water  quality  and  fish  habitat 

are  pour. 

BecjoSe  ’  le  or  valuable  habitat  and  the  previous  changes 

to  tfic  cln.  -'0  J 1  f  ,cat  ion  would  not  result  in  significant 

losst,;-..  o'j:  ie,  -ide  slcpev  and  planting  of  hardwood  trees  close 

to  ttiO  i  :  : 'sn  iiabitat,  but  widening  and  straightening 

would  have  adverse  .  There  would  be  no  substantial  overall  losses 

or  gains. 

f-xist  j  b. •  or.-,  anj  invertebrates  will  be  removed  in  the 
ciiannel  i mc.r o  v  ^  n.-  sand  and  silt  bottom  should  gradually 

recolon '.it'  fr'om  r  ^.,,'3  j  invertebrates  above  the  project. 

Lmosion,  tur-'’.:ity,  and  sedimentation  would  be  increased  during 
and  after  construe- ior,  of  channel  modifications  until  vegetation  is 
reestabl  i  siie  i.  Se-.-r'ct  '.viti',  grasses  would  be  done  in  all  cleared  areas. 

This  plan  requir-as  I'i0,..0u  c..Lic  yards  of  channel  excavation.  A  small 
increast  in  sedv  load  -ray  occur  during  periods  of  high  flows  due  to 
a  possible  increa.t  m  ‘-.anr-  ’  velocities.  Sediment  impacts  are  not 
expected  to  occu*'  1: .vn-:, ;  reai ;  of  the  project. 

Ttreporary  d  i  \on  i-  :'ie  -tiow  of  traffic  over  road  crossings 
withif)  tfit  i;ro]e  .'  i -i  ‘vxp-.-'_ted  to  occur  due  to  required  construction 
of  bri  Jc'^  ('0(J'-';c  v'  I'srjptions  can  be  minimized  by  the  establish 

nx-nt  of  'Jot  ;■  f'  .  .  >'1.*  ■  '.►'af-^'ic  away  from  construction  areas. 


The  major  economic  impact  that  will  result  from  construction  of  the 
proposed  project  is  the  reduction  of  existing  and  future  damages  to  the 
urban  area  of  Charlotte,  North  Carolina.  Implementation  of  the  plan  would 
produce  flood  damage  reduction  benefits  to  approximately  58  structures 
located  within  the  existing  flood  plain.  Average  annual  benefits  of 
$836,300  are  estimated  for  the  reduction  of  flood  damages  to  existing 
structures.  No  monetary  benefits  are  claimed  for  reduction  of  damages  to 
future  development  since  the  plan  recommends  regulation  of  the  flood  plain. 

Construction  of  the  proposed  project  would  also  reduce  health  hazards, 
particularly  those  created  by  the  overflow  of  low  lying  areas.  Other 
intangible  benefits  include:  the  reduction  of  risk  to  human  life  and  limb 
and  the  peace  of  mind  that  goes  therewith;  reduced  number  of  traffic 
disruptions,  and  improved  aesthetic  quality. 


Evaluation  and  Trade-Off  Analysis 


Flood  control  alternatives  formulated  during  stage  2  for  this  portion 
of  Little  Sugar  Creek  included  nonstructural  measures  and  a  combination 
structural  alternative  consisting  of  channel  enlargement  and  reservoir 
storage  on  Derita  Branch,  a  tributary  to  Little  Sugar  Creek.  Both  alter¬ 
natives  were  found  to  be  economically  justified.  The  majority  of  structures 
considered  for  nonstructural  modification,  however,  were  commercial  concerns 
which  located  in  this  area  for  location  advantages  and  for  access  to  rail 
and  highway  transportation  systems.  The  relocation  of  these  establishments 
could  result  in  substantial  business  losses.  For  this  reason,  nonstructural 
measures  were  deemed  undesirable  as  a  means  of  reducing  flood  damages. 

Stage  3  evaluation  of  structural  alternatives  indicated  that  the 
need  for  reservoir  storage  could  be  eliminated  by  extending  channel  modi- 
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fications  further  downstream  through  a  manmade  construction  created  by 
tlie  Seaboard  Coastline  Railroad  embankment.  By  increasing  culvert 
capacity  through  this  embankment,  floodflows  could  pass  into  a  reach 
of  Little  Sugar  Creek  which  has  sufficient  storage  and  conveyance  capacity 
to  pass  the  increased  flow  with  an  insignificant  adverse  affect  downstream. 
The  Northwest  Freeway  culvert  system,  located  downstream  from  the  SCL 
Railroad  causes  ponding  of  runoff  and  would  thereby  eliminate  any 
adverse  effects  downstream. 

fllTIGATICN  ^IeASURES 

Construction  of  the  plan  described  would  not  create  any  adverse 
conditions  in  stream  reaches  below  the  Northwest  Freeway.  Mitigation 
measures,  therefore,  were  not  required  to  offset  induced  downstream  damages. 
The  insignificant  adverse  impact  on  the  area's  environment  would  not  warrant 
mi ci gat  ion  efforts. 

Cost  Allocation 

All  project  costs  associated  with  construction  of  the  proposed 
water  resource  alternative  on  Little  Sugar  Creek  have  been  allocated 
to  flood  control.  No  specific  recreational  facilities  have  been 
recommended  as  part  cf  this  alternative.  Landscaping  of  project-related 
lands  will  be  conducted  ir  a  manner  conducive  to  future  recreational 
development  by  nor, -federal  interests.  No  significant  increases  in  project 
costs  are  antic  ipat^vi  from  tnesr  landscaping  measures. 


Cost  Apportionment 


The  traditional  method  of  apportioning  structural  costs  between  Federal 
and  non-Federal  interests  is  based  on  the  standard  requirement  established 
as  \  dei'al  policy  for  "local  protection"  works.  Under  this  policy,  non- 
Federal  interests  are  required  to  furnish  all  lands,  easenierits  and  rioiO 
of-way  required  for  project  construction  and  proper  project  ma i ntenar,.,i. . 
Non-Federal  interests  are  also  required  to  bear  the  costs  of  mo Ji f  i ca*^  i ons 
to  dll  utilities  and  highway  crossings  required  for  project  cuu- t ruct i on . 

In  addition,  the  local  spo'iijr  must  operate  and  maintain  the  project  after 
construction  in  ac-ordance  with  Federal  requirements.  The  Federal  Government 
would  be  responsible  for  all  flood  control  construction  costs  including  costs 
incurred  in  performing  investigations  and  designs  and  costs  incurred  for 
the  modifications  U  railroad  crossings.  Following  the  ‘raditional  method 
of  apportionment  of  project  cost  would  be  as  follows; 

Cost  Apportionment  (Traditional  Method) 

Channel  Modifications  -  Upper  Reach 
Little  Sugar  Creek 


Estimated  First  Cost  Annual  O&M  Cost 


Federa  1 


Construction  Cost  -  Channel  'Modification 
Railroad  Modifications 
Total  Federal  Cost 


S2, 136, 300 
Si, 369, 900 
l3, 506, POO 


0 

0 

0 


Non-Federal 


Land  Cost  -  Chaririel  ''..JM  icutions 
Highway  Bridge  '■odif  ica*  inns 
Annual  Maintenance  -  Ciiarnd  Modification 
Total  Non-Federal  Cost 


S  9P5,C'C0 
$1,350,100 


0 

0 

$45,000 

1^,000 


Federal  Plsponsiivl  ;  ^  ill 

'tir^  ('r.-..nLly  r;  .M  idt.e'.i  Tederdl  share  of  the  total  first  cost  of  the 
Lii r  IP  :  l  i.  Li'jn  alternative  for  Little  Sugar  Creek  is  $3,506,200. 

L -■  ^  ;  I  j  .  ,  i  ,  responsible  for  the  preparation  of  detailed 

I*  s  1  : !ei  '‘aiJai:  ,  pi.ins  and  specifications  and  for  construction  of  the 

piM  -i-.  •  . 

ilON-rLDtKa^  ''LLi'Oixis  IDI  Ll  TI  ES 

^•le  'ir^^sently  estiniuifd  ron-Federal  share  of  the  total  first  cost  of 
;,ra.p  (.  ;;r  M  rue  t  I'jn  ri  L, .  ,'5,  I  JO .  The  local  project  sponsor  is  responsi 
LjL:  iu'  pi  :,r*-r  project  p'd  intenance  which  is  currently  estimated  to  be 
IPL,  ,;i)  uunujlly.  ihe  AlC's  of  sponsorship  are  spelled  out  in  detail  in 
the  "S  JMMARV  --  ASCESSMEtJT  a.NO  EVALUATION  OF  DETAILED  PLANS"  section. 


Nonstructurai  Measures  Upper  Little  Sugar  Creek 


At 


le  :'or 
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L  investigations,  two  viable  nonstructurai 
inei)  in  consideration  for  the  portion  of 
r  S*^reet  (See  following  map).  These 
j;-'g  nonstructurai  protection  via  removing 
■  '.ting  flood  plain.  The  number  of 
(’  during  stage  3  due  to  hydraulic  refinements. 
■-  ;  .:vjl  of  16  residential  structures  in 
■■.ve  North  Tryon  Street.  The  affected 
■  •  j.r  market  value  (including  the  purchase 


i: 'ptMve'neriti, y  and  either  relocated  or  demolished, 


of  ro  late!  1  a;iLio  : 
depei’d  I  nq  Of,  ’Jit.  condition  of  the  structure  and  the  availability 

of  roiocat  !..'  .lies.  Actual  implementation  of  nonstructural  alternatives 
would  Hfelv  result  in  a  combination  of  relocating  some  structures  and 
dt:;'’o  I  isti  ifi  .  oriiers.  For  tiie  purpose  of  the  feasibility  study,  however, 
'll':  .'lOtion  was  niade  ’.  at  all  affected  structures  would  be  demolished. 

Tilt.;  Peri',  iofi  to  :,te  uO’-iol  t  si)  a  specific  structure  would  be  made 

durinq  ,  -■..-■■‘ij’  ’  ■  ves  i  i  gations .  Economic  evaluation  during 

t  alternative  for  the  portion  of  Little  Sugar 

fo^'t  ,i-  ■  '  ’'it.;  ’.‘  Movn;!';;  pertinent  economic  data. 


I  irufr.t  Economic  Data 

T. -  s  ur,:;  i  .'■■'easures  -  Little  Sugar  Creek 
■ii  '■  '.,q  '.  :''.vt  to  Upstream  Study  Limits) 


■ii  Cose  Annual  Cost  Annual  Benefits  B/C  Ratio 
v  C  S  7-5/8% 


S34,200  $67,800  1.98  to  1 


M'..  I 


Jj  i  '  r  -  ■  r  t ,1  measures  on  this  portion  of  Little 

wou  :  ;  ■  ,  '  ‘  u'i  spl  acement  of  approximately  sixteen  families 

from-  rot.  a-  .  ..o’  .  Relocation  activities  may  cause  problems  for 

these  fa".;  Ilf'S,  towevC-r,  .vould  be  made  to  reduce  to  a  minimum  the 

i'LSf'vei  I- -.q,  anu  .-f  -..u  :  t  i  ng  from  implementation. 


a 


Construction  of  this  alternative  could  remove  sixteen  structures  from  tne 
housing  market  and  place  a  temporary  increase  in  the  demand  for  housing. 

This  would  result  in  an  increase  in  new  housing  construction  in  non-flocd 
plain  areas. 

Tri-.  •  ..Limated  first  cost  of  implementing  nonstruct,  ral  measi '-o  ^  ‘ 
channel  r^ach  upstream  from  North  Tryon  Street  is  $437,000.  Tms  re;  . '  i  ^ 
an  annual  cost  of  $34,200,  and  when  compared  to  benefits  of  S67,000  yit  '  _  a 
benefit  to  cost  ratio  of  1.98  to  1.  An  additional  first  cost  of  ar.prv.,  i;  a’  1  ^ 
$30,000  would  also  be  required  to  relocate  affected  farnlies  ■lO’-  ;  ' 
plain  sites.  These  costs  are  considered  as  financial  costs,  It:  snare, j 
by  non-Federal  interest,  but  not  included  in  the  economic  cost  analysis. 

Construction  of  nonstructural  measures  on  this  reach  of  Little  Sugar 
Creek  would  result  in  the  fee  purchase  of  approximately  3.3  acres  of  land 
which  would  be  conveyed  to  the  local  project  sponsors.  Local  project 
sponsors  would  be  required  to  regulate  future  development  of  these  lands 
’n  a  manner  compatible  with  flood  plain  usage. 

Other  tangible  and  intangible  benefits  resulting  from  the  coritruction 
of  this  project  include  reduced  evacuation  cost  during  flood  periods, 
reduction  of  health  hazards  resulting  from  the  flooding  of  inhabited  p'cper+ies, 
and  reduction  of  risk  to  human  life  and  limb  and  the  peace  of  mind  that  gets 
therewith,  and  improved  aesthetic  quality. 


Evaluation  and  Trade-Off  Analysis 


Nonstructura  1  alternatives  present  the  only  economically  tea.:;blc 
measures  of  reducing  flood  damages  to  this  reach  of  Little  Sugar  . 
■  tructu!  cl  alternative  of  enlarging  the  culvert  capacity  of  Nor  th  " -v:.,’ 


in 


Street  '.-vOjIJ  dliev!,.  Jana  cAperienced  in  this  reach  but  would  also 
result  in  higher  flo;.  i  da'irj-.:.  downstream.  Individual  economic  reaches 
evaluated  in  Stage  :  r  -r  nunstruccural  measures  were  combined  in  Stage  3 
in  the  intere:'  o*  .-n'inuity  and  providing  a  uniform  level  of  protection, 


Cost  Apportionment 


iPt  of  costs  in  accordance  with  current  policy  is  as  follows: 


Cos t  Apport i cnnent 

'O'  ;,t ructural  Measures  -  Upper  Little  Sugar  Creek 

i'On  16  Structures  (North  Tryon  Street  to  Upstream  Limit) 


first  Cost 


S4 37,000 


Federal  Cost 


5349,600 


Local  Cost 


$517,000 


$413,600 


$103,400 


Ttie  ..tesently  esi  i’-aoed  Federal  share  of  the  total  first  cost  of 
nonst>'ij',  ,>'al  ;  free,  this  '-ach  of  Little  Sugar  Creek  is  $<113, 600  con¬ 
sisting  3  $349, ’isT  s 'are  conutructicn  cost  and  a  $64,000  share  of 
a'.jocijn,'  p.v-.i"  -ji  oca-ion  costs.  The  Federal  Government  is  responsible 
foi  tn-  ■saratie  •  rlo'^  and  spec  i  f  i  tat  ions  and  for  construction  of  the 


e.iera'l  share  of  the  total  first  cost  for 
■  'i  Jt  i.ittle  Sugar  Creek  is  SlG3,4i/j 
.'jt-.struction  cost  and  a  S16,0u(J  share  of 
e  either  a  cash  or  in-kinj  c  ontr  i bu i  on  . 

out  in  detail  in  the  "SUMMARY  -- 
-S'T  PLANS"  section. 


Sugar-Irwin  Creek 


.Results  of  Stage  2  evaluations  on  Sugar-Irwin  Creeks  indicated  that 
four  economic  reaches  were  justified  for  nonstructural  flood  control 
measures  in  addition  to  a  levee/f loodwall  alternative  at  the  confluence 
of  Irwin  Creek  and  Stewart  Creek.  Refinement  of  hydrologic  and  hydraulic 
computations  in  Stage  3,  however,  indicated  that  the  levee  height  and 
alignment  proposed  in  Stage  2  was  insufficient  to  satisfy  Corps  criteria 
for  implementation  of  projects  of  this  type.  Redesign  of  the  proposed 
levee  and  f loodwall  proposal  raised  the  first  cost  of  this  alternative 
resulting  in  a  loss  of  economic  justification. 

iJonstructural  alternative,  however,  in  various  reaches  of  the  creek 

remained  economically  feasible.  Several  variations  of  nonstructural 
alternatives  were  evaluated  in  Stage  3  in  an  effort  to  select  the  most 
feasible  plan  for  recommendation.  These  variations  were  generally  in 
the  boundaries  of  the  flood  plain  being  treated.  Subsequent  sections 
describe  the  impacts  of  plans  considered  most  feasible  for  implementation. 
The  selection  of  these  plans  was  made  only  after  full  consideration  of  an 
array  of  alternatives. 


Nonstructural  Measures  •  Lower  Reach  Sugar-Irwin  Creek 

The  test  plan  for  addressing  the  flooding  problems  along  the  lower 
reach  of  Sugar-Irwin  Creek  would  be  to  remove  24  residential  structures 
in  that  reach  beginning  at  Yorkmont  Road  and  extending  upstream  to 
Clanton  Road  (See  following  map).  The  affected  structures  would  be 
['urchased  at  fair  market  value  (including  the  purchase  of  related  lands 
and  improvements)  and  either  relocated  or  demolished,  depending  on  the 
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type  and  ::uri.1ition  cf  the  structure  and  the  availability  of  relocation 
sites.  Actual  implementation  of  nonstructural  alternatives  would 
likely  result  m  a  combination  of  relocations  and  demolitions.  For 
decision  purposes,  it  is  assumed  that  all  affected  structures  would  be 
demolished.  Determinations  to  relocate  or  demolish  a  specific  structure 
would  Pe  male  during  post-authorization  investigations.  Economic  evaluation 
of  the  demolition  alternative  for  this  portion  of  Sugar-Irwin  Creek  yielded 
f.hic  fulluu  eig  pertinent  economic  data. 


Pertinent  Economic  Data 

•Nonstructural  Measures  -  Lower  Reach  -  Sugar-Irwin  Creek 


-,i  terf  a- i  vc  First  Cost  Annual  Cost  Annual  Benefits  B/C  Ratio 

1982  $  7-5/S>i 

t'‘,;''iui  i  St.  1'.-':.  Structures  " 

(Yorkmont  Road  to 

Clanton  Road)  $858,300  $67,100  $111,600  1.66  to  1 


Impact  Asccssment 


Imp  1 untar, i on  of  nonstructural  measures  on  this  portion  of  Sugar- 
Irwin  Creek  would  result  in  ttie  displacement  of  approximately  24  families 
from  *he  aftocted  structures.  Relocation  activities  may  cause  problems 
for  these  fa'nilies.  Efforts,  however,  would  be  made  to  reduce  to  a 
minimu'  thu  i nconvc-riiences  and  problems  resulting  from  implementation. 

t.ou;,:.:  ..cl,  ion  of  this  alternative  could  remove  24  structures  from  the 
housing  macKet  and  place  a  temporary  increase  in  the  demand  for  housing, 
litis  woulc  cesult  in  on  increase  in  new  housing  construction  in  non-flcod 
pld'  ,  ac'  as. 
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END  OF  PROPOSED 
NONSTRUCTURAL  REACH 
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The  estiir.attd  first  cos'  of  implementing  nonstructural  measures 
on  this  Dortion  of  dogar-'rwin  Creek  is  $858,300  (Demolition  Alternative). 
This  results  in  an  annual  cost  of  $67,100  and  when  compared  to  annual 
benefits  of  $111,600  yields  a  benefit  to  cost  ratio  of  1.66  to  1.  An 
additional  firs  cost  of  approximately  $120,000  will  also  be  required 
to  relocate  affected  families  to  non-flood  plain  sites.  These  costs  are 
corn'idered  as  firiancial  costs  to  be  shared  by  non-Federal  interests,  but 
not  included  in  economic  costs  analysis. 

Con.cruction  of  nonstructural  measures  on  this  portion  of  Sugar- 
Irwin  CreoN  would  result  in  t!ie  fee  purchase  of  approximately  8.2  acres 
of  land  v/hich  would  be  conveyed  to  the  local  project  sponsors.  Local 
project  sponsors  would  be  required  to  regulate  future  development  of  these 
lands  in  a  manner  compatible  witii  flood  plain  usage. 


Other  tangible  and  intangible  benefits  resulting  from  the  construction 
of  this  project  include  reducea  evacuation  cost  during  flood  periods, 
reduction  of  health  hazards  resulting  from  the  flooding  of  inhabited 
properties,  the  reduction  of  risk  to  human  life  and  limb  and  the  peace 
of  mind  tliat  goes  ti'.erewith,  and  improved  aesthetic  quality. 


Evaluation  and  Trade-Epf  Analysis 

No  trade-offc  were  required  in  connection  with  the  implementation  of 
this  alternative.  Individual  economic  reaches  evaluated  in  Stage  2,  however, 
were  conLmied  in  Staje  q  it:  t.ne  interest  of  continuity  and  providing  a 
uniform  Irm'd  rf  t 


Cost  Appowt lONMtNi 


'..cs'c  ;i,rm:rdance  with  current-  policy  is  as  follows: 
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Appor t  i onron of 


Cost  Apportionment 

Lower  Reach  -  Sugar-Irwin  Creek 
Demo  list.  "4  Structures  (Yorkmont  Road  to  Clanton  Road) 


I  tern 

First  Cost 

Federal  Cost 

Local  Cost 

Construction  Cost 

$858,300 

$686,600 

$1 71 , /oU 

Associated  Relocation  Cost 
fp.:  . 

120,000 

96,000 

^4  j  o  V '  0 

Tc'':;!  Cost 

$978,300 

$782,600 

$195,700 

Federal  RESPons’DiLiTiEs 

"'le  Federal  snare  of  the  total  first  cost  of  non- 

strucLural  l..  '  -f  .r,.-  luwer  reach  of  Sugar-Irwin  Creek  is  S782,600,  con¬ 

sisting  of  3  -C ,6‘Lj  share  of  construction  cost  and  a  $96,000  share  of 
associa’-ed  re- lo'  a‘ ion  cost.  The  Federal  Government  is  responsiblle  for  the 
preparation  of  piano  and  specifications  and  for  construction  of  the  project. 

nON-rEDER,^_  ''EG'  L.C  IF  I. I  TIES 


Tfic-  presently  estiriated  non-Federal  share  of  the  total  first  cost  of 
this  alternat’Vc  is  $196,700,  consisting  of  a  $171,i;.0  share  of  construction 
cost  and  a  $d4,;;n',  s'’ ;  •  jf  associated  relocation  cost.  These  costs  may  be 
either  a  'asn  cr  in-kinf;  contribution.  The  ACC's  o'*'  sponsorship  are  spelled 
out  in  detail  1':  ^n--  "Oi-miARY  --  ASSESSMENT  ANi'  EVALUkTlOp  g.r  negy^jLED  PLANS" 
section. 
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Nonstructural  Measures  -  Upper  Reach  Sugar  irwin  Creek 


The  best  plan  for  addressing  the  flooding  problems  along  the  upper 
reach  Sugar-i.win  Creek  would  be  to  remove  four  residential  structures  in 
that  reach  beginning  at  Interstate  Highway  77  and  extending  upstream  to 
Interstate  Highway  95  (See  following  map).  The  affected  structures 
would  be  purchased  at  fair  market  value  (Including  the  purchase  or  related 
lands  and  improvements)  and  either  relocated  or  demolished,  depending  on 
the  type  and  condition  of  tlie  structure  and  the  availability  of  relocation 
sites.  Actual  implementation  of  this  nonstructural  alternative  would 
likely  result  in  a  combination  of  relocations  and  demolitions.  For  decision 
purposes  it  is  assumed  that  all  affected  structures  would  be  demolished. 
Determinations  to  relocate  or  demolish  a  specific  structure  would  be  made 
during  post-authorization  investigations.  Economic  evaluation  of  the 
demolition  alternative  for  this  portion  of  Sugar-Irwin  Creek  yielded  the 
following  pertinent  economic  data. 

Pertinent  Economic  Data 


Nonstructural  Measures  -  Upper  Reach  -  Sugar-Irwin  Creek 


Alternative 

First  Cost 

1982  $ 

Annual  Cost 

7-5/8% 

Annual  Benefits  B/C  Ratio 

Demolish  4  structures 

(1-77  to  1-95) 

S72,400 

$5,700 

$19,300  3.41  to  1 

Impact  Assessment 


Implementation  of  nonstructural  measures  on  this  reach  of  Sugar-Irwin 
Creek  would  result  in  the  ilispiacement  of  approximately  five  families  from 
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the  affeeted  structures.  Relocation  activities  may  cause  problems  for 
these  families.  Efforts,  however,  would  be  made  to  reduce  to  a  minimum 
the  inconveniences  and  problems  resulting  from  implementation. 

Cons  ruction  this  alternative  could  remove  4  structures  from  the 
hou_.  mg  murkc'  and  place  a  temporary  increase  in  the  demand  for  housing. 

This  would  result  in  an  increase  in  new  housing  construction  in  non-flood 
plain  areas. 

The  estiniated  first  cost  of  implementing  nonstructural  measures  on 
thi:.  portion  of  Sugar-Irvvin  Creek  is  S72,400  (Demolition  Alternative).  This 
results  in  an  annual  cost  of  S5,700  and  when  compared  to  annual  benefits  of 
$19,300  yields  a  benefit  to  cost  ratio  of  3.41  to  1.  An  additional  first 
cost  of  approximately  $20,000  will  also  be  required  to  relocate  affected 
families  to  non-flood  plain  sites.  These  costs  are  considered  as  financial 
costs  to  be  shared  by  non-Federal  interests,  but  not  included  in  economic 
costs  analysis. 

Construction  of  nonstructural  measures  on  this  portion  of  Sugar-Irwin 
Creek  would  result  in  the  fee  purchase  of  approximately  1.5  acres  of  land 
which  would  be  conveyed  to  the  local  project  sponsors.  Local  project  sponsors 
would  be  required  to  regulate  future  development  of  these  lands  in  a  manner 
compatible  with  flood  plain  usage. 

Other  tangible  and  intangible  benefits  resulting  from  the  construction 
of  this  project  include  reduced  evacuation  cost  during  flood  periods, 
reduction  of  health  hazards  resulting  from  the  flooding  of  inhabited 
properties,  the  reduction  of  risk  to  human  life  and  limb  and  the  peace  of 
mind  that  goes  therewith,  and  improved  aesthetic  quality. 


Evaluation  and  Trade-Ui-t  Analysis 


lio  tr'dcte-offs  were  required  in  connection  with  the  implementation  of 
this  alternative.  Individual  econcmic  reaches  evaluated  in  Stage  2,  however, 
we:  e  combined  in  Sta^jc  3  in  the  inteiest  Of  continuity  and  providino  a 
uniform  level  of  protection. 


Co=:!  A'-!crtionment 


-pport lonnent  of  costs  in  accordance  with  current  policy  is  as  follows: 


Cost  Apportionment 

Upper  Reach  -  Sugar-Irwin  Creek 
Demolish  4  Structures  (1-77  to  1-95) 


1  1  eni 

First  Cost 

Federal  Cost 

Local  Cost 

'■''O'i.truct  ion  Cost 

$7?, 400 

$57,900 

$14,500 

Associated  Relocation  Cost 

(f’.L.  91-646] 

$20,000 

$16,000 

$  4,000 

Total  Cost 

$92,400 

$73,900 

$18,500 

f'LDERAL  Responsibilities 


Lie  proscr.tly  es*  'ii  foderdl  share  of  tlie  total  firs*'  of 

nonsicijctural  plans  for  the  upper  reach  of  Sunar-Irwin  Creek  i "I'd^go'i 


consistinq  of  a  S57/v‘OU  share  of  construction  cost  and  a  S’b.OOO  share 
of  personal  I'elocation  i;ost.  The  Federal  Government  is  responsible 
for  the  preparation  of  plans  and  specifications  and  for  construction 
of  the  project. 

Hon-Federal  Responsibilities 

The  presently  estin.ated  non-Federal  share  of  the  total  first  cost  of 
this  alternative  is  $1S,50G  consisting  of  a  $14,500  share  of  construction 
cost  and  a  $4,000  share  of  personal  relocation  cost.  These  costs  may  be 
either  a  cash  or  in-kind  contribution.  The  ABC's  of  sponsorship  are  spelled 
out  in  detail  in  the  "SUMMARY  --  ASSESSMENT  AND  EVALUATION  OF  DETAILED  PLANS" 


Stewart  Creek  And  Tributaries 


Results  of  Stage  2  investigations  on  Stewart  Creek  and  its  tributaries 
indie  ted  that  nonstructural  flood  control  measures  provided  the  only 
viabK.  -.olution  for  the  alleviation  of  flood  damages.  Several  variations 
of  'lonstructural  alternatives  were  evaluated  during  Stage  3  in  an  effort 
to  selo'.t  the  most  feasible  plan  for  recommendation.  These  variations 
were-  .■.netdlly  in  the  boundaries  of  the  flood  plain  being  treated,  Sub- 
seqjtnb  sections  describe  the  impacts  of  plans  considered  most  feasible 
foe  iniplementdt  ion.  Selection  of  these  plans  was  made  only  after  full 
consideration  of  an  arrav  of  alternatives. 


Nonstructural  Measures  -  Stewart  Creek 

The  best  plan  for  flood  protection  on  Stewart  Creek  consist  of  removing 
three  residential  structures  from  that  reach  beginning  at  LaSalle  Street 
and  extending  upstream  to  Southwest  Boulevard  (See  following  map).  The 
affected  structures  would  be  purchased  at  fair  market  values  (including 
the  purchase  of  related  lands  and  improvements)  and  either  relocated  or 
demolished,  depending  on  the  type  and  condition  of  the  structure  and  the 
availability  of  relocation  sites.  Actual  implementation  of  nonstructural 
dl ternat i ■, or  would  lil<ely  result  in  a  combination  of  relocations  and 
demolitions.  2:.r  dLX,ision  purposes  it  is  assumed  that  all  affected  structures 
would  be  demo  1  i '  ho'd .  del  erminatiuns  to  relocate  or  demolish  a  specific 
structure  would  b‘  '"adr;  ^iurinq  pos  t-author  i  zat  i  on  investigations.  Lconcmic 
es.iludtion  o-f  tne  d'-moiition  allerndtive  lot  this  portion  of  Stewart  Creek 
y  ielded  !  rie  ‘  li  iwirig  nertinent  economic  data. 


'  •  '.U'  •  Lcor.oi  iic  Udtd 

<0' ■  t  d'. ’  u- ::!  ■  '-'f^dsurds  -  Stewart  Creek 


Alternati/d  r;-  ,*  'oal  Annua!  Cos*  Annual  Benefits  B/C  Ratio 

^  7-c/3% 

'  -.‘.r  . 

(LaSalle  \c 

Sou  LSv;es t  ^  a r  !  1  ■  '  ,  S.'.  S  -  ,  S  Si ,  3 .1  j  1  .  d u  to  1 


Impact  Assessment 

Inplep.e' ’  .it  10'.  of  .,.■  ■  ■  r Lord  1  i'edsures  On  Stewart  Creek  would  result 
in  tte  d  i  sp  1  di  ei'enr.  a;  ;  I  .  i'  itely  three  families  from  the  affected 
structures.  Relo vM:’  i-. '•  'lay  cause  problems  for  the  families. 

Efforts,  however,  .vr '  J  ..  "o  i  e.iuce  to  a  minimum  the  inconveniences 

and  problems  resul'i'-  •  :  tioentat  ion . 

Coristr  act  i  On  . '  m  ..  Mo-rridt  i  ve  could  remove  3  structures  from  the 
housing  martef  and  '  j  ,  ■  a  ho '  I'Ov-ary  increase  in  the  demand  for  housing. 
This  would  result  in  an  irrrease  if'  new  housing  construction  in  non-flood 
plain  areas. 

The  Uiii'iiai.eO  '  i '  ; '  '  i:'  iei'.entl'ig  nonstruct  ura  1  '"oasures  on 

this  portion  o*  :fr  'Me^iiol  ition  Al  *ernat  i  ve')  .  This 

results  ari  e"'  ■■  .■  '.sh-r  ccmpareJ  to  annua''  benefits 

of  $5,30"'  yi>.  Ms  :s  t  ;/  to  I.  Ai.  .3;.ii*icnal  first 

cost,  of  aoproxi"  .!-  •  '  a -  s''  t  '■■sojirud  to  relocutn  affoctec) 


BEGINNING  OF  PROPOSED 
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families  to  non-fiood  :.ld!n  i^t^s.  T'hest,-  uosts  are  eons  i  dt.-red  as  financial 
costs  to  be  shared  by  '■  cn-ri-der al  interests,  but  not  inc''uded  in  economic 
costs  analysis. 

Construction  of  nonstructural  measures  on  this  portion  of  Stewart 
Creek  would  resiilt  in  thu  fee  purchase  of  approximately  1.0  acres  •'"f  latv' 
which  would  be  conveyed  to  tfie  local  project  sponsors.  Local  proje  t  ;ponsro-c 
would  be  required  to  regulate  future  development  of  these  lands  i'l  a  manner 
compatible  witti  flood  plain  usage. 

Other  tangible  and  intangible  benefits  resulting  fiO"'  the  cers truci ion 
('f  this  project  include  reduced  e'.  acuation  cost  during  -""lood  peri;.:., 
reduction  of  health  hazards  resulting  from  the  flooding  of  infiabited 
properties,  the  reduction  of  risk  to  human  life  and  limb  and  the  peace 
of  mind  triat  goes  therewitfi,  atiJ  improved  aesthetic  cuality. 

Evaluation  and  Trade-Off  Analysis 


No  trade-offs  were  required  in  coi.nection  with  tfie  implementation  of  this 
alternative.  Individual  economic  r.-.ai.hes  evaluated  in  Stage  2,  however,  were 
combined  in  Stage  3  in  ttie  int-rest  of  continuity  and  providing  a  uniform 
level  of  protection. 


Cost  Apportionment 


Appor  i onnent  of  costs  in  .ac c ordance  with  currcoii  polic  .  is  cis 


^'oll  -)ws : 


Cost  Apportionment 

.ructjral  Measures  -  Stewart  Creek 
')er’>c  ■' I  Ji  j  Structures  (LaSalle  Street  to  Southwest  Blvd.) 

Item  First  Cost  Federal  Cost  Local  Cost 

Construction  Cost  $55,200  $44,200  $11,C'C0 

Associated  Reiocalijn  Cost 

(r.L.  91-646)  $15,000  $12,000  S  3,000 

'cf.ai  Cost  $70,200  $56,200  $14,000 


Federal  Responsibilities 

Trie  pr  esent  iv  estimated  Federal  share  of  the  total  first  cost  of  non- 
structural  plans  for  tlie  Stewart  Creek  is  $56,200  consisting  of  a  $44,200 
share  of  construction  cost  and  a  $12,000  share  of  personal  relocation 
expenses.  The  Federal  Government  is  responsible  for  the  preparation  of 
plans  and  specifications  and  for  construction  of  the  project. 

Non-Federal  Pespons I B I L I T I ES 

The  nresently  estinater*  non-Federal  share  of  the  total  first  cost  of 
ttiis  a  1  tci'f'at i vt.  is  S14,0'9.j  consisting  of  an  $11,000  share  of  construction 
cO'jt  and  j  tC,  CjU  sharu  of  personal  relocation  cost.  These  costs  may  be 
eit'iL-r  d  ;.r  '  on' >' i  but  i  on .  The  ABC's  of  sponsorshio  are  spelled 

out  in  dcUi,  o:  in.-  "CC'i'M^RY  --  ASSESSMENT  ANO  EVALUATION  OF  DETAILED  PLANS" 


Nonstructural  Measures  Stewart  Creek  Tributaries 


The  best  plan  flood  prot'.'Lt  i oii  along  the  two  tributary  areas  of 
ftewart  Creek  coisist  of  :>jr;oving  1'^-  residential  structures  scattered  along 
these  strea;ns  (bee  following  naps;.  The  affected  structures  would 
be  purcliased  at  fair  taa»'k-'t  val.--.  (including  the  purchase  of  related  lands 
and  improvement )  and  --ith-r  r-e  located  or  demolished,  depending  on  the 
type  and  condition  of  the  .truc'ioie  and  the  availability  of  relocation 
sites.  Actual  implementa*; ' on  nonstructural  alternatives  would  likely 

result  in  a  combination  'of  relocations  and  demolitions.  For  decision 
purposrfS,  it  is  assumed  that  all  affected  structures  would  be  demolished. 
Determinations  to  relocate  or  demolish  a  specific  structure  would  be 
made  during  nr-,! -autfc*'i  ^ investigations.  Economic  evaluation  of 
the  demolitio’i  .-.Iternat ’v.  -  o,  -'tewart  Creek  tributaries  yielded  the 
following  pertinent  economic,  aata. 

Pertinent  Economic  Data 

Nonstructural  Measures  -  Stewart  Creek  Tributaries 

Alternative  Firsi  io;,t  Annual  Cost  Annual  Benefits  B/C  Ratio 

PK-d  -  7-5/8% 


Demolish  14  structures 

Stewart  Creek  Tributaries  $443,900  S35,100  $37,000  1.05  to  1 


Impact  Assessment 


Imp  lementdt  n,i,  al  measures  on  the  tributary  areas  of 

Stewart  Creek  would  <'<■  ‘  displacement  of  approximately  14  families 


END  OF  PROPOSED 
NONSTRUCTURAL  REACH 
STA  30  +  35 


I 


BEGINNING  OF  PROPOSED 
NONSTRUCTURAL  REACH 


?000  0  2000  4000 


CORt'S  Of  ENGINEERS,  US  ARMY 
charleston,  south  CAROLINA  DISTRICT 


SUGAR  CREEK  BASIN 
STEWART  CREEK  SUBBASIN 
TRIB.  NO.  I 

PROPOSED  NONSTRUCTURAL  REACH 
STAGE  3 


END  OF  PROPOSED 
NONSTRUCTURAL  REACH 
STA  53  +  65 


BEGINNING  OF  PROPOSED 
NONSTRUCTURAL  REACH 


2000  O  *000  4000 

SCALE  IN  FEET 

CORPS  OP  FNGINEERS,  US  ARMY 
'haRLESTON,  south  CAROLINA  DISTRICT 

SUGAR  CREEK  BASIN 
STEWART  CREEK  SUBBASIN 
TRIB.  NO.  2 
PROPOSED  NONSTRUCTURAL  REACH 
STAGE  3 


J 1''^  .lures.  Relocation  activities  may  cause  problems 

fo!  tfiei’-  ,  cf  .'orts,  however,  would  be  made  to  reduce  to  a 

■iiir'  k  ,■  'ences  and  problems  resulting  from  implementation. 

Co:  .t  '..  .  i..  I  .:)f  this  alternative  could  remove  14  structures  from  Mie 
jcrTi  .1-.  ;  ;  lace  a  temporary  increase  in  the  demand  fo;'  Oou.ioc. 
This  wou^.‘  r'csii'T.  .p  an  increase  in  new  housing  construction  i''  no';-’-':o:r 
P  1  J  M  !  a  r  -  ^ 


ol  -.b i  lO'iidu  irst  cost  of  implementing  nonstructural  mcb.;  -  cs  n 
to..  jutir'y  I'tewart  Creek  is  S448,900  (Demolition  A 1  ^.crnac  ive ) . 

This  resells  in  an  annudl  cost  of  $35,100  and  when  compared  to  annual 
benefiti  of  S37,')i,)u  yields  a  benefit  to  cost  ratio  of  1.05  to  1 .  An 
a.idiiional  first  cosi  of  approximately  $70,000  will  also  be  required  to 
ri.U  .  jp.  :  :  JO- lies  to  non-flood  plain  sites.  These  costs  are 

consioercj  as  f ' r  .-eu-.  i a '  costs  to  be  shared  by  non-Federal  interests,  but  not 
irrJuded  iri  ecO’'0';''.c  costs  analysis. 

Constru.- ticn  of  nonstructural  measures  on  Stewart  Creek  Tributaries 
result  in  the  fet  pur'cliase  of  approximately  14.1  acres  of  land  which 
would  be  convevo.-:!  :o  the  local  project  sponsors.  Local  project  sponsors 
would  be  req.j’idd  to  regulate  future  development  of  these  lands  in  a 
mainier  con-p a i  ; b lu  with  flood  plain  usage. 

Other  ‘.anqiiJe  and  intangible  benefits  resulting  from  the  construction 
of  this  prop  ■*  ip-.lude  reduced  evacuation  cost  during  flood  periods, 
rfc.b.Mj  ion  ot  'i-naVh  hazards  resulting  from  the  flooding  of  inhabited  properties, 
the  rt:-Jui.  t  ic  t  '  e.  ;  r,  h|j|V|jn  life  and  limb  and  the  peace  of  mind  that 
goes  ;  -'iprcved  aesthetic  quality. 
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Evaluation  anl  '-k--  'nalysis 


No  t'"dde-otfs  wt  v'e  ‘'eqo'.red  in  connection  with  the  implementation  of 
this  alterndtive.  Iii.'ivihud;  economic  reaches  evaluated  in  Stage  2,  however, 
were  comtinec  in  stage  2  in  she  interest  of  continuity  and  provid  i  P  q  'J  r;  i  t  c  rp 

level  of  protect  ion. 


Cost  Apportionment 


Apportionment  of  costs  in  accordance  with  current  policy  is  as  follows: 


tost  Apportionment 

Nonstructura 1  Measures  -  Stewart  Creek  Tributaries 
Demolish  14  Structures  (Tributary  Areas) 


First  Cost 


Federal  Cost 


local  Cost 


Construction  Cost  S448,900 

Associated  Relocation  Cost 

(P.L.  91-646)  7U.Q00 

Total  Cost  S518,90C 


$359,100 

56,000 

$415,100 


$89,800 

14,000 

$103,800 


co^t.  The  FeJtr'al  Governi:ient  is  responsible  for  the  preparation  of  plans 
and  specif icat lur.i  anj  for  construction  of  the  project. 


Non-Federal  Responsibilities 

The  presently  estimated  non-Federal  share  of  the  total  first  cost  of 
this  alternati/e  is  S 103, 800  consisting  of  an  $89,800  share  of  construction 
cost  and  d  $14,000  share  of  personal  relocation  costs.  These  costs  may  be 
a  cash  or  in-Lind  contribution.  The  ABC's  of  sponsorship  are  spelled 
out  in  detail  in  the  "SUMMARY  —  ASSESSMENT  AND  EVALUATION  OF  DETAILED  PLANS" 
sect  ion. 
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Summary  •  Assessment  And  Evaluation  Of  Detailed  Plans  -  Sugar  Creek  Basin 


Plan  Description 


The  preceding  sections  of  this  report  have  described  the  various  plans 
proposed  for  implementation  on  the  individual  streams  of  the  Sugar  Creek 
Basin  and  the  impacts  of  implementing  these  individual  plans.  The  purpose 
of  this  section  is  to  summarize  these  alternatives  and  to  assess  the  overall 
impacts  if  all  alternatives  were  to  be  implemented.  This  section  also 
details  the  impacts  on  relocated  persons  and  the  assistance  which  is  available 
to  minimize  the  economic  impacts  on  affected  individuals. 

Table  4  summarizes  all  proposed  alternatives  and  presents  pertinent 
economic  data  concerning  estimated  project  first  cost  and  estimated  annual 
costs  and  benefits  (See  Plate  1  for  Project  Locations).  In  summary  non- 
structural  alternatives  are  proposed  for  10  separate  areas  within  the 
Sugar  Creek  Basin  and  include  the  evacuation  of  193  residential  structures. 

In  addition,  two  channel  reaches  are  proposed  for  channel  enlargement 
totalling  approximately  7.3  miles.  Nonstructural  modifications  to  six 
additional  structures  are  proposed  as  a  mitigation  measure  in  connection 
with  channel  modifications  on  Briar  Creek.  Inclusion  of  these  structures 
increases  the  total  number  of  structures  proposed  for  removal  from  the 
flood  plain  to  199.  Further  detailed  information  describing  these  alterna¬ 
tives  is  contained  in  supporting  appendixes  to  this  report. 


Table  4 


Alternative 


Pertinent  Economic  Data 
Proposed  Plan  of  Improvement 

Sugar  Creek  Basin 


First  Cost-  Annual  Cost 


McAlpine  Creek 


Oerr’olish  5  structures 
(Providence  Road  to 
Monroe  Road) 


Demolish  8  structures 
(Mountain  (ireok  Road 
to  Randolpi'i  Road) 


4,7b  miles  channel 
modifications  (vie. 
of  Colony  Rd.  to  vie. 
of  Central  Ave. ) 


S404,600 


$31,700 


McMullen  Creek 


S74b,000 


$58,300 


Briar  Creek 


$12,187,000  $1,022,400 


Demolish  29  structures 

(Country  Club  Dr,  to 

Upstream  Study  Limit)  $1,259,900 


$98,600 


Briar  Tributary  2 


Demolish  13  structures 
(Grafton  Road  to 

Galway  Drive)  $737,300 


$57,700 


Little  Sugar  Creek 


Demolish  77  structures 
(Park  Road  to 

Princeton  Ave.)  $2,971,300 


2.56  miles  channel 
modi f icat  ions  (vie. 
N.W.  Freeway  to  vie. 
E.  36th  Street) 


$5,781,300 


$232,500 


$497,300 


Annual  Benefits  B/'  a*  ■ 


$62,900 


$101,100 


$1,467,200 


$173,300 


$61,700 


$309,100 


$843,100 


1.98  to  1 


1,73  to  1 


1.43  to  1 


1.76  to  1 


1.07  to  1 


1.33  to  1 


1.70  to  1 


Tabic  4  (continued) 


A1 ternat i ve 


Pertinent  Economic  Data 
Proposed  Plan  of  Improvement 

Sugar  Creek  Basin 


First  Cost—  Annual  Cost 


Little  Sugar  Creek  -  cont'd 


Detnonsh  lo  sr.ructures 
V 1 c .  N.  Tryor  t.  to 
Upstream  Study  Limit  5437,000 


$34,200 


Sugar- Irv/in  Creek 


Oemolisii  24  structures 

(YorKmc-'t  Hoad  to 

Clanton  Road)  $358,300 

OemolisU  4  structures 

(1-77  to  1-06)  572,400 


$67,100 


$  5,700 


Stewart  Creek  and  Tributaries 


Demol ish  3  structures 
(LaSalle  St.  to 

Southwest  Blvd.)  $55,200 

Demolish  14  structures 
(Stewart  Creek 

Tributaries)  $448,900 


$  4,300 


$35,100 


TOTAL  BASIN 


All  of  Above 


$25,953,200 


$2,144,900 


Annual  Benefits  B/C  Rati( 


$67,800 


$111,600 


$19,300 


$5,300 


$37,000 


$3,259,400 


1.98  to  1 


1.66  to  1 


3.41  to  1 


1.23  to  1 


1.05  to  1 


1.51  to  1 


V  The  cost  estimates  contained  in  this  tabulation  represent  1982  $  values  for 
project  related  properties  and  1982  $  estimates  for  construction  items.  An 
estimated  additional  $995,000  would  be  required  to  cover  personal  relocation 
expenses  incurred  in  compliance  with  provisions  of  P.  L.  91-646.  These  personal 
relocation  expenses  were  not  included  in  the  economic  analyses  determining 
project  feasibility  in  compliance  w.th  current  water  resource  policy. 
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an  proposed  nonstructural  reaches  in  the  Sugar 
u-  n-  -  ’■  ^  -in  the  displacement  of  approximately  199  families 

f  -  ‘  it'c  .  >  -.ly  located  in  the  flood  plains  of  the  various 

i‘.  :  .  .•  'lO-  ni.  Stream  reaches  considered  for  nonstructural  impru  c: 

S  •  '/  i'  '^npendix  3.  Individual  structures  considered  f< 

•  ,  ii-.ivr'  not  been  denoted  due  to  possible  adverse  affect 
■■f  or-'Ct  ion  concerning  specific  structures  may  be  ob*'aire:‘ 
■  ’  icspunoin  ■  ;  r  ;  District  office. 

,  ;.jri  dc:  i  vi  rieu  may  cause  problems  to  the  people  directly 
.  bf’  jt's.  iiowever,  would  be  made  to  reduce  to  a  minimum  the 
'  I-  !"‘-:i!ces  and  protlems  resulting  from  such  actions.  The  provisions 
m  .,c.  ■■  ;  The  Uniform  Relocation  Assistance  and  Real  Property 

v '  .  :  Act  of  1970"  would  be  applicable  to  protect  dislocated 

Tic;:..  or cupacits  and  to  assist  in  paying  personal  relocation  expenses. 

!■■  I- v  .  c.'V.cribivn  •:io  provisions  of  this  act  have  been  made  available 

t  rj  ci' S C n C  . 


,'r,,.‘.ici^  -i-’:  recommended  nonstructural  measures  simultaneously 

.v;,.  .1  '  :':iuv.'  :.-c  i.  g  units  from  the  housing  market  and  would  result  in  a 
sub  w  'ci'  ’  ;  1--' i-  *!•  ■  demand  for  housing.  To  alleviate  this  impact, 
it  1-,  pr.a,:.; c-.;d  iti'  aa.n  individual  area  recommended  for  nonstructural 

bv  11  .p  K.  i-.Tited  in  accordance  with  a  predetermined  schedule.  This, 

1 '■  .j'Pu.j  v-..-t  ;i  rt,ason?ble  period,  would  avoid  overstressing  the 

,..  .  ■  j  . 't  ■  Cr..,o  .vould  work  with  local  officials  during  post- 

ju V  j’  i jt  ■  '0  Tormulate  a  workable  schedule  for  implementation 

,.■1  ■  ..I  ''  ,  '  ;  ■ -ased  on  review  of  market  listings  in  the  Charlotte 
j  jc'm.  '  -.  i.c-  .'  of  existing  homes  are  available  for  purchase  to 

-  L-'i  j  .A'  !  .  -■..C'urc-s.  'he  total  number  of  structures  proposed  for 

■  ■  *h.>-  0.2%  of  the  available  housing  in  the  Charpitte 

ai-  r  '  •  1/  rise,  however,  on  an  individual  basis  in 

’  '  i‘  •  •  -r  '  -  '  '  i'--  reference  to  location,  style,  size,  and  price) 

..  .  ^ ,  r  ruv-L'i  of  dislocated  persons. 


Idii 


^  i  c^'ar.nd  p''j!iS  v.O'jld  result  in  the 

construe  : ;  -  -1  enlargement,  ^nese  would  create  a 
siiqh;  I'l  ■;  -  ;.it.tlfe  Sugar  Creek  downstream  of 

cons^'-jc;  are  shown  on  flood  profiles 

displaved  i-  ,  ;,;':ion  measures  consisting  of  the  purchase 

dome  !';ive  been  incorporated  in  the  plat 

i'  ■  .O'  -.le  induced  hazard. 

'  •  .  of  each  pr'Ccosed  f'lar  jre  discussi-'j 

c''  '  sr-  ■..eding  plan  descri  nt  i  C'C  s .  ..ccai  pisp-'T 

'■-t'-J-  ■  .  -■  '..iac  thr;  aveas  propcseC  ror  ,...nsc’'v  i  on 

uses  conn-i.Jered  inrompatu'le 

w  '  "u  *  so  i  i  .US  . 

f wu  uS*’  C".  --merit’ :ig  floGO  control  measures  in 

dUQa;  '  I'u".':'  ,.  .  ;  a:  ajdi i Or' al  estimated  S99S.0C0  <^or 

assui:  :  1.  .  m.  ■'esults  in  an  annual  cost  of  SZ.l^A.QOO 

which  rii.iUL.!.,  .,  .I.-.,..'  ,ptjration  and  maintenance  costs.  Annual 

benefits  of  So.  .tu.  •  . to  estimated  annual  costs  yields  a  benefit 

to  cost  rat  u' 

(onstr'...  ;  .;  ‘"lood  control  measures  in  Sugar  Creek 

Basin  woul.t  i"o.c.. !  :  ..;„r,,5.e  cf  approximately  261  acres  of  land 

which  wou'd  be  .  ■  'ot.a!  project  sponsors.  A  total  of  approximately 

95  acres  •■onstructural  measures  and  approximately 

166  at  uju  m. !  ■_  JO.  !.ocdi  project  sponsors  would  be  required 

to  regula';.  t  '  r  t.n.'-se  lands  in  a  manner  coimpatible  wir-.h 

f'OOc  p -.r  . t  ■  .•  . '  .:e' ermination  would  lie  with  the 

ac ;  I '  a  I  ;  '  ■  '  •  .  tne  Cliiet  of  Siig  r -’pei' s  . 


rnu-m' i  i't  i  ( I  ot  i  nd  i  v  i  dua  i  plan';. 


L. AL'- A 


■l^NTS 


.'jLis^ed  in  the  detailed  descriptions  of  individu;:!  1 


Cnp- 


•.'ch  the  1  Hp  1  emeh t at i Oh  of  prcpcseJ  plans  hG/e 
■  GO^'-i'Oi.  Recreation  is  a  stated  project  purpobs 

arc  s- •;  IT  it  ''iv^  '."..p  designated  for  future  development  as  discussed 

ir-  'ji-j  . -.t  ti*  : . '  A .  Since  no  specific  recreational  facilities 

'I  ..e  ucg'-i  t  c  tliere  are  no  costs  allocated  to  this  p.,rpcse. 


L b 


■  u'  jn'  '  c-'oiect  first  cost  between  Federal  and  non-Federal 

agenda:  :  ,  ■’.oliyed  in  preceeding  sections  using  "Traditional" 

p'ltjceijur- ■  .  CO  ■  c.c^nes  generally  consist  of  apportioning  ''and  and 
hicihway  b''::.dc  a  ;  t  i  1 1 1  /  modification  costs  of  structural  plans  to  non- 
Fede^di  so  ,  V  a;  i.a  I  construction  cost  plus  railroad  modification 

cc;-:  to  111'.  •  j  g .  V  .rinient .  All  operation  and  maintenance  costs  are 

coiis  i  det■e^:  g  'ocni  .cnporisibi  1 1  ty.  Cost  apportionment  for  nonstructur  al 
pliGb  ;  ••  ■•0/20  cost  siiaring  basis. 

'nr  ,  :  m  ■  ■■‘0  ^r'-'aticn.  however,  is  reviewing  p'-oji  rt  ecst  sharing 

and  ■■■  spectrum  cf  wote*'  resource  deveiopmer-t 

'‘id'!  ;n  nnos-d  legislation  to  d-imress  for  nav'da'^nn 
in'T-j":,'  .  '  '  ■■  i;  "  uovrrning  the  devf' 1  opsoin ;  ..-f  su'-s’-’c  cos's 

•'■ari’-:  <  '  nosi.iblo  tiic  cost  o'*"  nano'  os  ‘  c 

*  no  r  ,  .’1  T'^r  by  dinpot  beneficiaries.  It  is  ado 


an 


^ari  no  loo'je*'  bear  the  najor 


recognize.:  tiia:  over' 

portion  0^  tr-.  '  ■  ..'ite-'  projects.  New  sources  of  project 

financing,  not'  ...  ■  ivate,  will  have  to  be  found. 

Whi'e  ;ce.,’:'’  .  .  'i;'eO  1  i  c  ab 0  tov-  specific  flood  control 

projects  no':  ,vi  t,:.:.  v non-Federal  interest  f'tn  . 

that,  ijn nor  ‘oh  -  c''  nn'::  ‘inancing  and  cos*:  sharing  ri;  iri.ns 

tile  ie.r“i  ‘  '‘1^  '  ■:o  '  na"t  icip-ition  could  be  s  i  gni  f  i  o  t  i  /  i 

Mo.n  H'  t  ■:  'tip.  ■  ..al  appor  tionnerit  Qt  pt  o;' j  ' 

be  subjec’  to  nod^fieii  ?  ;a;'‘rn  v 'd  financing  arrangements  .-ri:' 

satisfacliH  y  ■:>  t^—  ■  ,  '  a,-;:  *.-)  Cono'HSt. 

If  ti'H  ^o-ad’tiooi'  'eMitts  of  aprortioninq  project  cost  viere 
however,  ioon'-oion-^c-- '  : r  '  -'oo.  'r'irsl'  cost  would  be  as  shown  in  7 


Table 

lost  Apportionment  -  First  Cost 
(Traditional  Method) 

>unn:.iry  -  Proposed  Plans  of  Improvement 

Sugar  Creek  Basin 


_ Project  First  Cost _ 

Total  Cost  Federal  Share  Local  Siiare 


MjA'if.inc  Crteii  -  Fenolish  5  Structures  (Providence  Road  to  Monroe  Rnac 


Construct  i  j'T  Cost 
Associated  Relocation 
Cost 

A’lOLial  'j  ^  1*1 

Subtotal 


T0^,600  S  323,700 

25,000  20,000 

TIOOO  3  343,700 


80.900 
5,000 

85.900 


HcM'j  lien  Creek  -  OefriQ  1  i sn  8  Structures  (Mountain  Brook  Road  to  Randolpn  Road 

Cori.U-i  jC* ’on  Cost  ■'  ''45,000  S  596,009  S  149,000 

AsS'./C  t  ate'd  ke  1  oca  1 1 

Ccs:  40,000  32,000  8,000 

Annual  0  a  S 

Subtotal  ‘S  785,000  %  628,000  ^  157,000  ? 

Briar  Creek  -  4.75  Miles  Channel  Modifications 


Construction  Cost  S'2, iA7,000  S  8,535,200  $  3,651,800 

Associated  Relocation 

Cost  :u,000  21,000  9,000 

Annual  0  k  i-i 

Subtotal  TT 2', 7' 1  7,000  <  '8,556,200  ^  3,660,800 


S  59, PC 
7  69,00 


Briar  Creek  -  Oemolish  29  Structures  (Country  Club  Drive  to  Upstream  Limit) 

Construction  Cost  $  1,259.900  S  1,007,900  $  252,000 

Associated  Relocation 

Cost  otB.uOO  116,000  29.000 

Annual  0  *1  M  S 

Suototal  r  ’,^04,900  ^77123, 900  3  ?S1,Q00  T 

Briar  Trit:.  -_7.77J  'ish  13  Structures  (Gra  fton  Road  to  Galway  Drive) 


''onstreet  ion  To  ‘ 

As  soc  1  j  *;eri  Pu  i  .a  i  ' 

589,800 

S 

147,500 

:,osl 

Annual  t  &  M 

Co 

52,000 

1 1  .t'OO 

Subtotal 

r-  r*- 

641,800 

r~ 

160700 

I  ^:on  '  t ) 


I  ten 


i'ruject  First  Cost  _ _ _  Anr.ual  0  f.  ; 

L  teieral  Share  Local  Share  (100"  Local  Lxp.v' 


i-  :  u  'e  V  -n  •  J  etruCturec  (Park  Road  to  Princeton  Avenu-' 

OonstrecLio^  -C", 

Associ  ateL  Pc  '■n.a'  'lo'. 
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Federal  Responsibilities 


Based  on  tradition  cost  sharing  policies,  the  estimated  Federal  share 
of  the  total  first  cost  would  be  $19,226,200  including  an  estimated 
$793,000  share  of  personal  relocation  cost.  The  Federal  Government 
would  be  responsible  for  the  preparation  of  post-authorization  studies, 
plans  and  specifications  and  for  construction  of  the  flood  control 
measures,  including  necessary  railroad  modifications. 


iIon-Federal  Responsibilities 


Again  based  on  traditional  policy  the  estimated  non-Federal  share 
of  total  first  cost  would  be  $7,727,000  consisting  of  a  $7,525,000  share 
of  construction  cost  and  a  $202,000  share  of  personal  relocation  cost, 
as  required  in  compliance  with  the  "Uniform  Relocation  Assistance 
and  Real  Property  Acquisition  Policies  Act  of  1970."  (PL  91-646).  Non- 
Federal  contributions  may  be  either  a  cash  or  in-kind  contribution.  Local 
sponsoring  agencies  must  also  agree  to  provide  the  following  items  of  local 
cooperation: 


a.  Provide  without  cost  to  the  United  States,  all  lands,  easements 
and  rights-of-way  including  disposal  areas  as  determined  necessary  by  the 
Chief  of  Engineers,  for  construction  of  structural  channel  modification 
projects; 

b.  Accomplish  without  cost  to  the  United  States,  all  alterations 
and  relocation  of  buildings,  transportation  facilities,  storm  drains, 
utilities,  and  other  structures  made  necessary  by  construction  of  structural 
channel  rriodif ication  projects; 
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:■  1  "  i'l.'  or  ^n-kincJ  contribution  equal  to  20  percent 
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.•  ■  '  .•  feasibility  report  wer  ,  i.iilr''  i '■ 

is,,  review  period  tc  pertinent  agencies 
•  interest  in  tlie  sti.dy  results,  arc 
■  '  i  1  oiimenta  1  Impact  Statement  1, E,’S)  ers 
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r't  jiuH  io  Appendix  /  to  this  report.  Tn 
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p-'iclix  b. 


V  1  c  k'l  C  ' ,  :  !  L)  C  L.  ;  L  ■  .  L  .  I 


a.  ,y;  .  'hn;  Stute  Conservationist  agtecd  that 

flood  pro'c:  tin  :  r,  n-!.,,-.-d  in  ttie  area  covered  by  the  proposed  project 
and  offeree  asr  Varn.  e  i'.  teviertitig  or  developing  plans  for  erosion 
control  '!:i''iriri  a'.'  a*'*-.  or,'.,  tru'' t  i  on  . 

b.  r.atio''nj'  ■  ■  '  y  ".-'jhvr  ic  Adniinist  rat  m.'-n  ottered  r  coririerr* 

conce  r  n  ;  ■■  ■;  ■■  >-h(  i,. . uT-iOed  fundimj  tor‘  the  r'r  ion  ^  t  i  eri  o 

ar:y  dir.*  .'f-.  r)  ■  • 


qpA  cf  orient -d  itjai  tt-;;- 
jm-tirient  vv  i  ’  ‘  sr-  ^  * 


'".ervlce,  Raleigh,  North  Carolina:  This 
' draft  report  and  EIS,  concurred  with 

th.c  IJ.  S.  Fish  and  Wildlife  Coordination 
•  Charleston  Field  Office.  (See  Exhibit  5-1, 


e.  -  '‘-r  ■  ,  ‘.o*'’:h  Carolina  Office  of  State  Budget  and 

■'c;ri  rj:'  ‘c  t  ■  ■  j"  .'arioos  state  agenries  we'-e  co*' so  1 1  dated  in  a 

-  ■  .  :  'earinghouse .  The  State  Department  of  Admi  n  ■> -:  tr  a- 

I'.a  t'clC'^ation  of  184  structures  in  Charlotte  rtay  be  diffi- 
■  -  ,  j  .■.a  consideration.  The  North  Carolina  Department 

O'  Natiir:'!  Cesnuri  t.',  ind  i:orr.rT-,,n i ty  Development  stated  the  requ  i rement  of 
j.iiJo':  0  plaos  in  areas  where  more  than  one  acre  of 

la'.d  :  ,  Cist. ("'bee  st-ongiy  endorsed  recreational/greenway  proposals, 

■  ■id  t;v.'  :c,.,  a-'r.e"'  ^  .ra'i  Resources  comnented  that  a  summary  cf  the 

•  Hr';  u!’,  '  '.r'J  report  should  be  contained  in  the  final 

repor  t . 

f.  Cent)  .ilinu  I'or'-.'il  Governments:  This  agency  did  riot  recommend  the 

proier'  .t.i'.fvj  Mi  it  i  ^  of  ?05  residential  structures  impacts  the 

comrsunify  fa  ■  '‘la*  required  local  funds  are  considered  too 

ex  pen..  ’ 


'j .  C  '  :M  :m  :r  .  Ti-f  city  has  indicated  their  willingiiess  to 
Lontin'r  lot'tl  sporisorship  with  the  following  qualifications: 

1.  boon  Imp  1.-. j-.y  of  the  alternatives  prpsente.d, 
farttnt  t'  -a  le  ifiinimize  the  ourenase  ho^iei: 

V,  ■.'>  '  i  t  :rr:';1  ; 

i  .jf  I'.  .  •  ratio  be  giver,  ^urther  studv  to 

i'  •  i  -i.t  ej'O'-"'  ■  va'nes  nf  all  property  at  ttie  tire  of 

i,  0  on*  ':ti.-.t  ;  .: 


3.  Thdt  the  firial  plans  for  implementation  of  any  alterna¬ 
tive  be  subject  to  approval  by  the  City  Council  of  the  City 
of  Charlotte. 

Views  of  Other  Interested  Agencies  and  Individuals 

Potential  alternatives  considered  during  Stage  2  Evaluations  were 
presented  for  general  review  at  Plan  Formulation  Conferences  held  on 
18  and  19  April  1979.  At  that  time,  those  in  attendance  indicated 
general  support  of  proposed  flood  control  measures. 

A  late  stage  public  meeting  was  held  on  24  November  1981  at  which 
time,  proposed  recoiTtmendations  were  displayed  for  public  review.  The 
general  public  was  aware  of  their  susceptibility  to  flood  damage,  but 
expressed  general  concern  and  opposition  in  several  instance  to  non- 
structural  proposals.  Transcript  of  these  public  meetings  are  available 
upon  request  from  the  Charleston  District  Office. 


Comparison  Of  Detailed  Plans 

The  purpose  of  this  portion  of  the  feasibility  report  is  to  identify 
and  compare  significant  impacts  of  each  plan  carried  into  the  final  phase 
of  the  plan  formulation  process.  Preceding  sections  discussing  Stage  3 
alternatives  have  been  generally  limited  to  discussion  of  alternatives 
which  appeared  most  feasible  for  recommendation.  This  was  done  in  order 
to  produce  a  more  concise  report  which  emphasized  the  impacts  of  potential 
recommended  plans.  Additional  plans,  however,  were  evaluated  in  the  late 
planning  stages  and  the  impacts  of  all  Stage  3  alternatives  were  carefully 
evaluated  and  compared  prior  to  the  selection  of  a  recommended  plan.  Eval¬ 
uations  included  an  assessment  of  each  plan's  contribution  to  the  NED,  EQ, 


RED  and  OSE  accouriis  as  established  by  Federal  planning  plicies.  All 
beneficial  and  adverse  impacts  were  identified,  quantitatively  and/or 
qualitatively,  including  an  assessment  of  who  gains  or  loses,  locational 
incidence,  and  time  of  occurrence.  Specified  critera,  including  those 
specifically  denoted  by  Section  122  of  P.L.  91-611,  were  applied  to  the 
various  plans  to  test  their  responsiveness.  Evaluation  criteria  includea: 
acceptability,  completeness,  effectiveness,  and  efficiency;  plus  certainty, 
geographic  scope,  NED  benefit-to-cost  ratio,  reversibility  and  stability. 

The  System  of  Accounts  provides  a  useful  tool  for  the  comparison  of 
alternative  plans.  It  displays  various  plans  carried  through  the  final 
iteration  and  the  beneficial  and  adverse  contributions  to  the  planning 
objectives  made  by  each  alternative.  Contributions  are  indicated  in 
physical  terms  wherever  practicable  with  considerable  flexibility  to 
allow  the  indiscipl inary  planning  team  to  choose  appropriate  descriptive 
units.  Table  6,  the  System  of  Accounts,  has  been  designed  to  meet  display 
requirements  as  outlined  in  Engineering  Regulation  (ER)  1105-2-60  dated 
25  January  1982.  This  table  is  organized  by  stream  sub-basin  in  order  to 
allow  the  reviewer  to  compare  impacts  of  various  alternatives  on  individual 
streams.  The  NED,  recommended,  and  EQ  plans  are  designated  for  each  stream 
reach  evaluated. 
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Rationale  For  Designation  Of  NED  Plan 


Planning  Policy  requires  the  designation  of  a  National  Economic 
Development  (NED)  Plan.  This  plan  is  described  as  the  plan  which  best 
addresses  the  planning  objectives  in  a  way  which  maximizes  net  economic 
benefits.  The  NED  plan  must  have  net  economic  benefits.  Alternative 
measures  considered  in  the  formulation  of  a  NED  plan  are  evaluated  according 
to  economic  criteria.  However,  the  design  of  physical  structures  is  done 
according  to  engineering  criteria.  As  is  true  for  all  alternatives,  sound 
design  based  upon  the  interdisciplinary  inputs  of  the  planning  team  is 
required  for  a  NED  plan.  Because  a  NED  plan  includes  all  measures  to 
address  planning  objectives  whose  incremental  dollar  benefits  exceed  dollar 
costs;  mitigation,  preservation,  or  enhancement  measures  are  included  when 
they  are  economically  justified.  The  NED  plans  for  the  various  basin 
streams  are  designated  and  evaluated  in  Table  6  on  the  Systems  of  Accounts 
and  are  further  summarized  in  the  following  Table  7. 


Rationale  For  Designation  Of  EQ  Plan 

Recognizing  that  the  environmental  quality  has  both  natural 
and  human  manifestations,  an  EQ  plan  addresses  the  planning  objectives 
in  a  way  which  emphasizes  aesthetic,  ecological,  and  cultural  con¬ 
tributions.  Beneficial  EQ  contributions  are  made  by  preserving, 
maintaining,  restoring  or  enhancing  the  significant  cultural  and 
natural  environmental  attributes  of  the  study  area.  Determination  of 
EQ  benefits  involves  subjective  analysis,  underscoring  the  need  for 
interdisciplinary  planning  with  extensive  public  input,  to  place  values 
on  the  environmental  contributions  of  plans.  Designation  of  EQ  plans 
involves  measuring  the  environmental  changes  related  to  different  plans 
and  selecting  those  which,  based  on  public  input,  contribute  to  or  are 
most  harmonious  with  environmental  objectives.  This  means  that  EQ  plans 
are  those  which  make  the  "best"  contribution  to  one  or  more  components 
of  the  EQ  account.  The  EQ  plans  for  the  various  basin  streams  are  de¬ 
signated  and  evaluated  in  Table  6  on  the  Systems  of  Accounts  and  are 
further  summarized  in  Table  8. 
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Table  7 


NED  Plans  -  Sugar  Creek  Basin 
North  and  South  Carolina 


Description 

First  Cost 

Annual  Cost 

Annual 

Benefits 

B/C  Ratio 

Net  NED 
Benefits 

McAlpIne  Creek 

17  2/ 

Demolish  5  Residential  structures-'  — 
(Providence  Road  to  Monroe  Road]  S 

404,600 

$  31,700 

$ 

62,900 

1.98 

to 

1 

$ 

31,200 

McMullen  Creek 

Demolish  8  Residential  structures'^ 
(Mountain  Brook  Rd.  to  Randolph  Rd.)  S 

745,000 

$  58,300 

$ 

101,100 

1.73 

to 

1 

$ 

42,800 

Briar  Creek 

4.75  miles  channel  modification^^ 

(vie.  Colony  Rd.  to  vie.  Central  Ave)  $12,187,000 

$1,022,400 

$1 

,467,200 

1.43 

to 

1 

$  444,800 

Demolish  29  Residential  structures'^ 
(Grafton  Road  to  Galway  Drive)  $ 

1,259.900 

$  98,600 

$ 

173,300 

1.76 

to 

1 

$ 

74,700 

Briar  Tributary  2 

Demolish  13  Residential  structures-^  — ^ 
(Grafton  Road  to  Galway  Drive)  $ 

737,300 

$  57,700 

$ 

61,700 

1.07 

to 

1 

$ 

4,000 

Little  Sugar  Creek 

Demolish  77  Residential  structures-^ 

(Park  Road  to  Princeton  Ave.)  $  2,971,300 

$  232,500 

$ 

309,100 

1.33 

to 

1 

S 

76.600 

2.56  miles  channel  modifications-^ 

(vie.  N.W.  Freeway  to  E.  36th  St.)  $  5,781,300 

$  497,000 

$ 

843,100 

1.70 

to 

1 

$ 

346,100 

Demolish  16  Residential  structures'^ 

(N.  Tryon  St.  to  Upstream  limits)  $ 

437,000 

$  34,200 

$ 

67,800 

1.98 

to 

1 

$ 

33,600 

Suqar-Irwin  Creek 

Demolish  24  Residential  structures-^ 
(Yorkmont  Road  to  Clanton  Road)  $ 

858,300 

$  67,100 

$ 

111,600 

1.66 

to 

1 

$ 

44,500 

Demolish  4  Residential  structures'^ 

(1-77  to  1-85)  $ 

72,400 

$  5,700 

$ 

19,300 

3.41 

to 

1 

$ 

13,600 

Stewart  Creek 

Demolish  3  Residential  structures'^ 
(LaSalle  St.  to  Southwest  Blvd.)  $ 

55,200 

$  4,300 

$ 

5,300 

1.23 

to 

1 

$ 

1,000 

Stewart  Creek 

Tributaries 

Demolish  14  Residential  structures— 

448.900 

$  35,100 

$ 

37,000 

1.05 

to 

1 

s 

1,900 

y  NED  plan  recommended  for  Implementation 

2/  NED  plan  also  designated  as  EQ  plan 


Iflfi 


Description  First  Cost  Annual  Cost  Annual  B/C  Ratio 

Benefits 


McAlpIne  Creek 

Demolish  5  Residential  structures—^  — ^ 
(Providence  Road  to  Monroe  Road)  $ 

404,600  $  31.700 

$ 

62,900 

1.98  to 

McMullen  Creek 

Demolish  8  Residential  structures—^ 
(Mountain  Brook  Rd.  to  Randolph  Rd. )  $ 

745.000  S  58,300 

$ 

101,100 

1.73  to 

Briar  Creek 

3/ 

Demolish  176  Residential  structures— 

(confluence  to  vie.  Central  Ave.)  112,961,480  $1,229,940 

$1 

,130,970 

0.92  to 

Demolish  61  Residential  structures 

(Country  Club  Dr.  to  upstream 

study  limit)  $ 

2.815,700  S  220,300 

$ 

198,300 

0.90  to 

Briar  Tributary  2 

Demolish  13  Residential  structures-^  — 
(Grafton  Road  to  Galway  Drive)  $ 

737,300  $  57,700 

$ 

61,700 

1.07  to 

Little  Suoar  Creek 

Demolish  77  Residential  structures-^ 
(Park  Road  to  Princeton  Ave.)  $ 

2,971,300  $  232,500 

S 

309,100 

1.33  to 

Demolish  97  Residential  structures'^ 
(Northwest  Freeway  to  Craighead  Rd.)  $ 

1,928,970  $  146,430 

$ 

49,430 

0.33  to 

Demolish  16  Residential  structures 
(N,  Tryon  St.  to  Upstream  limits)  $ 

1,368,500  $  107,100 

s 

83,900 

0.78  to 

Sugar-Irwin  Creek 

Demolish  26  Residential  structures 
(Yorkmont  Road  to  Clanton  Road)  $ 

928,300  $  72,600 

$ 

112,600 

1.55  to 

Demolish  5  Residential  structures 
(1-77  to  1-95)  $ 

92,900  $  7,300 

$ 

19,500 

2.69  to 

Stewart  Creek 

Demolish  4  Residential  structures 
(LaSalle  St.  to  Southwest  Blvd. )  $ 

73,600  $  5,700 

s 

5,400 

0.94  to 

Stewart  Creek  Tributaries 

Demolish  14  Residential  structures'^— ^$ 

448,900  $  35,100 

$ 

37,000 

1.05  to 

y  EQ  plan  recommended  for  Implementation 

2/  EQ  plan  also  designated  as  NED  plan 


Net  NED 
Benefits 


$  31,200 

S  42.800 

-)$98,940 

-)$22,000 

S  4,000 

$  76,600 
-)S97,000 
-)$23,200 

$  40,000 

$  12,200 

$  -  300 

S  1,900 


3/  Economic  Data  for  designated  alternatives  is  based  on  1981  $  and  6  7/8X  Interest  rate.  All  other 
plans  were  evaluated  based  on  1982  S  and  7  5/8X  Interest  rates. 


Rationale  For  Selected  Plans 


The  process  of  selecting  plans  for  authorization  consisted  of  careful 
evaluation  of  the  contributions  of  each  plan  to  the  four  accounts  (NED,  EQ, 

RED  and  OSE)  and  evaluating  the  acceptability  of  each  plan  to  the  general 
public  and  philanthropic  and  other  special  Interest  groups  and  organizations. 
The  selection  process  was  performed  using  Input  from  all  levels  of  govern¬ 
ment,  Including  those  of  the  city,  county,  state  and  Federal  governments. 

All  evaluated  plans  with  the  exception  of  the  do-nothing  alternatives 
adquately  addressed  the  stated  planning  objectives  of  flood  damage  reduction 
and  enhancement  of  recreation  and  conservation  opportunities.  Each  plan 
considered  is  fully  implementable  from  an  engineering  viewpoint.  Social 
evaluations,  however,  indicated  a  preference  for  structural  solutions  over 
those  classified  as  nonstructural  where  there  Is  a  real  choice.  In  areas 
which  are  not  suited  for  structural  solutions  or  in  which  the  advantages  of 
nonstructural  solutions  greatly  exceeded  those  of  the  structural  plan(s), 
the  nonstructural  plan  calling  for  the  removal  of  flood  plain  structures 
received  general  support.  For  the  purpose  of  this  study,  alternatives 
recommending  removal  of  flood  plain  structures  are  based  on  the  assumption 
that  affected  structures  would  be  demolished.  Actual  Implementation  of 
nonstructural  alternatives,  if  authorized,  would  likely  result  In  the 
demolition  of  some  structures  and  the  physical  relocation  of  others, 
depending  on  the  type  and  condition  of  each  individual  structure  and  the 
availability  of  relocation  sites.  The  decision  to  relocate  or  demolish  a 
specific  structure  would  be  made  during  post-authorization  Investigations. 

Separable  plans  are  not  dependent  upon  other  works  to  be  fully  effective. 
Separable  plans  selected  for  recommendation  In  the  Sugar  Creek  Basin  are 
summarized  in  Table  9. 
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FINAL  ENVIRONMENTAL  IMPACT  STATEMENT 


PROPOSED  PLAN  FOR  FLOOD  CONTROL  AND  CONSERVATION  OF 
OPEN  FLOOD  PLAIN  AREAS.  SUGAR  CREEK  DRAINAGE  BASIN, 
MECKLENBURG  COUNTY,  NORTH  CAROLINA 


The  responsible  lead  agency  is  the  U.  S.  Army  Engineer  District, 
Charleston. 

The  responsible  cooperating  agencies  are  the  U.  S.  Fish  and  Wildlife 
Service  and  the  U.  S.  Environmental  Protection  Agency. 

Abstract.  The  Sugar  Creek  Basin  drains  surface  waters  from  the  City 
of  Charlotte  and  other  parts  of  southern  Mecklenburg  County  in  North 
Carolina,  as  well  as  small  portions  of  York  and  Lancaster  Counties  in 
South  Carolina.  The  Charleston  District  has  been  authorized  to  conduct  a 
study  and  to  recommend  plans  for  "flood  control  and  allied  purposes."  A 
wide  variety  of  structural  and  nonstructural  plans  have  been  examined  for 
the  entire  drainage  basin;  however,  the  major  problems  and  the  most  cost- 
effective  solutions  are  located  in  the  Charlotte  area.  Each  stream  is 
different  from  all  others  in  terms  of  resources,  problems  and  potential  for 
improvement;  therefore,  plans  have  been  formulated,  evaluated  and  selected 
on  a  stream-by-stream  basis.  The  many  unique  alternatives  for  each  stream 
and  the  large  number  of  streams  involved  make  a  quick  summary  of  all  plans 
impossible.  In  general,  the  alternatives  considered  for  each  stream 
included  an  array  of  structural  and  nonstructural  flood  control  measures. 
Nonstructural  measures  included  relocation  or  demolition  of  floodprone 
structures.  Structural  alternatives  considered  included  channel  modifi¬ 
cations  and,  where  appropriate,  alternatives  such  as  levees,  floodwalls 
and  dry  flood  retention  reservoirs.  Plans  selected  for  recommendation  call 


for  removal  of  floodprone  residential  structures  in  specified  reaches 
of  various  basin  streams,  and  channel  enlargement  in  other  reaches. 

Landscaping  and  conservation  of  project  lands  for  future  passive 
enjoyment  and  recreation  is  also  recommended.  The  Environmental  Quality 
plan  for  areas  considered  for  flood  control  measures  consisted  of 
demolition  of  floodplain  structures  and  designation  of  project  acquired 
land  for  recreation  and  conservation  use.  Four  of  twelve  areas  proposed 
for  flood  control  improvements  recommend  implementation  of  the  EQ 
designated  plan. 

The  National  Economic  Development  Plan  was  selected  for  all 
twelve  stream  reaches  for  which  detailed  proposals  were  made.  Four  of 
the  recommended  NED  plans,  however,  were  also  designated  as  EQ  plans. 

Nonstructural  recommendations  were  evaluated  based  on  the  assumption 
that  all  affected  structures  would  be  demolished.  Actual  implementation 
of  such  measures  would  likely  include  a  combination  of  demolition  and 
relocation,  dependent  on  the  type,  location,  and  condition  of  affected 
structures  and  the  availability  of  relocation  sites. 

SEND  YOUR  COMMENTS  TO  THE  DISTRICT  If  you  would  like  further  informa- 

EN6INEER  BY  tion  of  this  statement,  please 

contact: 

Mr.  John  Carothers 

U.  S.  Army  Engineer  District,  Charleston 
P.  0.  Box  919 
Charleston,  S.  C.  29402 
Commercial  Telephone  (803)  724-4258 
FTS  Telephone:  677-4258 

NOTE:  Information,  displays,  maps,  etc.  discussed  in  the  Sugar  Creek  Basin 
Feasibility  Report  are  incorporated  by  reference  in  the  EIS. 


SUMMARY 


1.  Major  Conclusions  and  Findings.  In  general,  there  are  few 
important  natural  resources  In  the  areas  of  Charlotte  for  which  plans  are 
proposed.  The  projected  Increase  In  population  and  construction  activities 
over  the  next  twenty  years  indicate  that  urban  growth  and  its  associated 
impacts  will  further  reduce  existing  resources.  Under  the  current  Congressional 
authorization,  there  are  few  opportunities  for  environmental  enhancement  in 

the  center  of  the  city  where  most  of  the  implementable  solutions  are  proposed. 
Similarly,  there  are  few  significant  adverse  impacts  which  would  result  from 
the  proposed  plans  when  compared  to  the  existing  and  future  "without  project" 
conditions.  In  formulating  and  selecting  plans,  the  Charleston  District 
attempted  to  avoid  unnecessary  impacts  and,  within  the  limits  of  the  study 
authorization,  to  enhance  the  few  and  diminishing  natural  resources  still 
present.  The  proposed  discharge  sites  for  dredged  or  fill  material  have 
been  specified  through  the  application  of  the  Section  404(b)(1)  Guidelines, 
for  submittal  to  Congress  under  the  provisions  of  Section  404(r),  PL  92-500, 
as  amended. 

2.  A  large  number  of  plans  have  been  evaluated  due  to  the  many  different 
streams  and  the  many  potential  solutions.  Nonstructural  alternatives 
consisting  of  the  removal  of  development  from  flood  plain  areas  and  designa¬ 
tion  of  acquired  lands  for  recreation  or  conservation  use  have  been  designa¬ 
ted  as  Environmental  Quality  (EQ)  plans  based  on  their  beneficial  contri¬ 
bution  to  the  EQ  account.  This  approach  would  remove  many  existing  sources 
of  sediment  and  pollution  from  the  flood  plain;  would  revegetate  a  large 
expanse  of  urban  land;  and  would  designate  future  use  of  these  lands  for 
more  environmentally  oriented  purposes.  The  plans  which  maximized  the  net 
economic  benefits  have  been  designated  as  National  Economic  Development 
(NED)  plans.  Selected  NED  plans  varied  with  each  creek,  depending  upon 
stream  and  development  characteristics  which  would  affect  economic  outputs. 

The  System  of  Accounts,  Tables  displays  the  economic  costs  and  benefits 
for  each  alternative  by  stream  location  and  designates  which  plan  was 
selected  as  the  NED  plan.  It  also  denotes  the  recommended  plan  and  the 


various  factors  which  went  into  the  decision  making  process.  The  type 
of  plan  selected  differed  from  stream  to  stream,  depending  on  local 
conditions  and  preferences,  and  the  overall  recommendations  included 
two  structural  plans  and  ten  nonstructural  solutions. 

3.  Areas  of  Controversy.  No  areas  of  controversy  or  major  disagree¬ 
ment  among  public  interests  surfaced  during  the  study.  Although  there 
was  some  stated  opposition  to  removal  or  demolition  of  structures,  voiced 
during  the  study,  the  City  of  Charlotte  has  indicated  their  continued 
willingness  for  project  sponsorship. 

4.  Unresolved  Issues.  There  are  no  unresolved  major  disagreements 
among  study  interests.  The  City  of  Charlotte,  North  Carolina,  has  submitted 
a  letter  indicating  their  intent  to  implement  all  of  the  local  aspects  of 
the  flood  control  and  conservation  measures  recommended,  subject  to  final 
review  and  approval  of  City  Council  prior  to  implementation. 
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5.  Study  Authority.  The  Sugar  Creek  Basin  Study  was  initiated  as  a 
result  of  the  following  resolution  adopted  4  November  1971  by  the  Committee 
on  Public  Works  of  the  United  States  Senate: 

RESOLVED  BY  THE  COMMITTEE  ON  PUBLIC  WORKS  OF  THE  UNITED  STATES 
SENATE,  that  the  Board  of  Engineers  for  Rivers  and  Harbors, 
created  under  the  Provisions  of  Section  3  of  the  Rivers  and 
Harbors  Act  approved  June  13,  1902,  be,  and  is  hereby,  requested 
to  review  the  report  of  the  Chief  of  Engineers  on  the  Santee 
River  System,  North  Carolina  and  South  Carolina,  Published  as 
Senate  Document  Number  189,  Seventy-eighth  Congress,  and 
other  Pertinent  reports  with  a  view  to  determining  whether  any 
modifications  of  the  recommendations  contained  therein  are 
advisable  at  this  time,  with  particular  reference  to  providing 
improvements  in  the  Sugar  Creek  Basin,  North  Carolina  and  South 
Carolina,  in  the  interest  of  flood  control  and  allied  purposes. 

6.  Public  Concerns.  The  major  problems  and  needs  identified  in  the 
early  parts  of  the  study  were  flooding,  poor  water  quality,  rapid  urban  growth 
and  the  continued  decrease  of  open,  undeveloped  spaces  in  the  Charlotte- 
Mecklenburg  area  suitable  for  passive  enjoyment,  wildlife,  and  recreation. 
These  problems  are  summarized  in  the  sections  of  this  EIS  entitled  "Without 
Conditions"  and  "Affected  Environment".  Detailed  discussions  are  found  in 
the  main  report  and  appendixes. 

7.  Planning  Objectives.  The  planning  objectives  established  for  the 
study  are  as  follows: 

a.  Reduction  of  flood  damages  to  structures  located  within  the 
various  flood  plains  of  Sugar  Creek  Basin; 
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b.  Establishment  and  conservation  of  undeveloped  areas 
adjacent  to  basin  streams;  and, 

c.  Enhancement  of  recreational  opportunities  to  residents  of 
the  area  through  the  development  of  greenway  parks  and  improvements  or 
additions  to  established  park  facilities. 

8 .  Translation  of  Natural  Resource  and  Recreation  Needs  Into  Project  Plans . 
Within  the  urban  portion  of  Sugar  Creek  Basin  where  flood  problems  can  be 
addressed  under  the  current  study  resolution,  the  water  quality  is  poor 

and  there  is  only  poor  to  fair  habitat  for  fish  or  wildlife.  These  condi¬ 
tions  may  improve,  but  not  within  the  time  of  project  construction.  As 
discussed  elsewhere  in  the  EIS  and  main  report,  there  will  be  a  great  increase 
in  population  and  construction  activity  in  the  next  twenty  years,  and  there 
will  also  be  an  increase  in  pollutants  associated  with  area  sources. 

9.  Specific  measures,  such  as  structures  to  improve  fish  habitat,  numbers 
of  fish  food  organisms,  or  general  aquatic  diversity,  would  not  be  effective 
as  long  as  heavy  siltation  persists,  water  quality  remains  poor,  and  heavy 
construction  further  reduces  the  vegetation  on  adjacent  lands.  Control 

of  pollution  sources  and  land  use  planning  have  been  cited  as  study  area 
needs,  but  actual  regulation  by  permit  conditions  and  zoning  will  have  to 
be  carried  out  by  the  local,  state  and  other  Federal  agencies  with  legislated 
authority  in  these  areas. 

10.  With  a  marked  increase  in  construction,  there  would  be  a  corresponding 
decrease  in  the  number  of  undeveloped,  vegetated  tracts  of  land  in  the 
Charlotte  area  suitable  for  small  wildlife  and  public  enjoyment,  although 
there  will  be  a  significant  increase  in  the  number  of  persons  seeking  these 
types  of  areas.  Given  the  present  condition  of  the  streams,  the  widely 
changing  desires  of  the  urban  population  with  time,  and  the  success  of  the 
local  park  programs  in  planning  for  short-term  needs,  the  major  environmental 
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objective  which  evolved  from  the  early  stages  of  the  Sugar  Creek  Basin 
study  was  the  conservation  of  flood  plain  lands  within  the  city  to 
statisfy  long-term  environmental  needs.  Over  a  long  period,  water 
quality  and  creek  bottoms  will  hopefully  return  to  conditions  that  will 
once  again  allow  the  establishment  of  a  healthy  ecosystem  and  good 
sport  fishing  within  easy  access  of  the  majority  of  persons  in  the 
metropolitan  area.  If,  at  that  time,  there  are  sufficiently  long 
stretches  of  creek  bank  where  the  existing  vegetation  is  undisturbed 
or  has  be^n  specially  planted,  and  if  adjacent  land  use  is  suitable, 
recovery  of  even  the  more  severely  degraded  streams  is  possible. 

11.  Lands  in  the  Sugar  Creek  Basin  acquired  during  the  implementation 
of  nonstructural  flood  control  measures,  project  rights-of-way  associated 
with  structural  measures,  and  disposal  areas  have  been  recommended  for 
conservation  or  recreation  use  in  areas  where  there  is  a  demonstrated 
or  predicted  need.  Existing  vegetation  on  these  lands  would  be  selectively 
cleared,  and  attractive  or  useful  specimens  would  be  retained.  The  areas 
would  be  grassed  to  prevent  erosion  and  landscaped  with  selected  trees 
and  shrubs  in  a  manner  compatible  with  park  use.  See  the  preliminary 
landscaping  plan  in  Appendix  5.  This  approach  to  environmental  issues 
provides  for  the  most  suitable  present  use  of  project  lands  (as  parks) 
and  conserves  undeveloped  lands  for  the  best  future  uses. 


ALTERNATIVES 


12.  Plans  Considered  in  Preliminary  Studies.  During  the  preliminary 
phases  of  this  investigation,  each  component  stream  of  the  Sugar  Creek 
Basin  drainage  system  was  evaluated  to  determine  the  potential  for  flood 
damage  and  the  need  for  water  resources  improvements.  Individual  streams 
were  further  broken  down  into  a  number  of  segments  or  reaches  in  order 
to  identify  problem  areas  and  to  designate  areas  with  high  flood  damage 
potential . 

13.  Following  the  process  of  identifying  problem  areas,  a  wide  variety 
of  technical  and  institutional  means  for  managing  water  resources  of  the 
basin  were  evaluated.  Both  structural  and  nonstructural  means  were  given 
equal  consideration,  and  the  range  of  management  measures  were  not  con¬ 
strained  to  those  traditionally  used  by  the  Corps.  Management  measures 
considered  as  part  of  the  Sugar  Creek  investigations  included  the  following 

Nonstructural  Measures  Structural  Measures 


Relocation  of  Structures 
Evacuation  Planning 
Flood  Insurance 

Zoning  and  Modification  of  Building  Codes 

Floodplain  Regulation 

Floodproof  Structures 

Demolition 

No  Growth 

Do  Nothing  (No  Action) 


Channel  Modifications 
Bridge  Modifications 
Levees/Floodwalls 
Paved  Channels 
Covered  Floodways 
Reservoirs 

Combination  Reservoirs  and 
Channel  Improvements 


14.  Alternatives  evaluated  in  preliminary  stages  of  this  study  are  discussed 
by  sub-basin  area  in  the  section  of  the  main  report  entitled  "Analysis  of 
Plans  Considered  in  Preliminary  Planning  (Stages  1  &  2)"  and  are  discussed 


in  greater  detail  in  Appendix  2.  Due  to  the  large  number  of  study 
streams  and  potential  alternatives,  it  is  impractical  to  discuss 
the  advantages  and  drawbacks  of  each  alternative  in  this  impact  state¬ 
ment.  Such  impacts  are  discussed,  however,  in  the  main  report  and 
supporting  appendixes.  Table  2  of  the  main  report  shows  the  stage 
of  planning  through  which  each  potential  alternative  was  carried. 

15.  As  studies  progressed,  potential  alternatives  were  refined  and 
reduced  in  number  to  obtain  a  reasonable  array  of  fully  implementable 
plans.  In  general,  if  a  plan  was  dropped  from  further  consideration, 
it  was  dropped  due  to  a  lack  of  economic  justification  or  to  adverse 
environmental  or  social  impacts.  All  potential  alternatives  that 
were  economically  justified  and  which  had  no  unacceptable  environmental 
or  social  impacts  were  carried  into  the  final  stage  of  evaluation.  These 
alternatives  are  summarized  in  Table  3  of  the  main  body  of  this  report. 

16.  Without  Conditions  (No  Action).  If  no  corrective  actions  are 
taken,  the  flooding  in  Sugar  Creek  Basin  will  continue.  In  the  Charlotte- 
Mecklenburg  area  where  most  of  the  damages  now  occur,  floodway  regulations 
have  been  enacted,  and  these  regulations  should  retard  the  future  construction 
of  flood-prone  buildings.  A  tremendous  increase  in  construction  activities 

is  predicted  for  the  Charlotte-Mecklenburg  area  by  the  end  of  the  century. 

As  more  and  more  of  the  open,  vegetated  areas  are  converted  into  buildings, 
roads,  parking  lots  and  other  impervious  surfaces,  the  amount  of  rapid 
water  runoff  is  expected  to  increase,  and  the  frequency  of  flooding  will 
also  increase.  There  are  certain  construction  measures  which,  if  imple¬ 
mented,  could  slow  some  of  the  runoff  into  the  streams.  At  present,  however, 
these  measures  are  not  required  by  local  building  codes  or  regulations 
administered  at  higher  levels,  and,  short  of  legislative  action,  implementation 
of  runoff  reduction  measures  on  a  large  scale  appears  unlikely.  The  Table 
which  follows  is  a  summary  of  Table  1  in  the  main  report.  It  shows  the 
equivalent  average  annual  damages  (also  in  1982  dollars)  for  the  50-year 
period  of  1990-2040. 


TOTAL  FLOOD  DAMAGES,  EXISTING  AND  FUTURE  CONDITIONS 


Equivalent  Average 
Annual  Damages  (1990-2040) 

Creek _ (1982$  X  1,000) 


Briar  Creek 

$1,733.03 

Briar  Tributary  2 

63.52 

Edwards  Branch 

296.23 

Campbell  Creek 

4.68 

Kings  Creek 

8.35 

Little  Hope  Creek 

27.71 

Little  Hope  Tributary 

40.89 

Little  Sugar  Creek 

1,846.25 

Derita  Branch 

82.73 

McAlpine  Creek 

189.71 

McMullen  Creek 

170.21 

McMullen  Tributary 

34.58 

Steele  Creek 

0.04 

Stewart  Creek 

99.55 

Stewart  Tributary  1 

28.03 

Stewart  Tributary  2 

34.90 

Sugar/Irwin  Creeks 

215.47 

Taggart  Creek 

13.18 

Basin  Total 

$4,889.06 
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17.  As  the  already  large  Charlotte-Mecklenburg  metropolitan  area 
continues  to  grow,  there  will  be  fewer  tracts  of  land  which  are  suitable 
for  wildlife  and  passive  recreational  uses.  The  City  of  Charlotte, 

Mecklenburg  County,  and  the  Charlotte-Mecklenburg  Planning  Commission 
are  acquiring  lands  for  park  use,  but  the  total  acreage  of  private  and 
public  undeveloped  areas  will  decrease.  The  planning  commission  has 
identified  a  definite,  long-term  need  for  the  conservation  of  undeveloped 
areas  that  are  available  for  public  use.  (See  Appendix  5  to  the  main  report). 

18.  With  an  increase  in  population  and  construction,  there  will  also 
be  an  increase  in  the  amount  of  wastes  generated  in  the  project  area. 

Some  wastes  such  as  sewage  and  effluents  from  industry  might  be  controlled 
if  stricter  controls  and  new  treatment  technologies  are  applied.  Non-point 
sources,  however,  will  in  all  probability  continue  to  increase.  At  present, 
there  is  no  effective  means  to  locate  and  measure  all  of  the  pollutants 
which  runoff  parking  lots,  industrial  holding  areas,  streets  and  small, 
illegal  dumps  or  seepages.  Nor  are  there  existing  regulatory  programs  to 
effectively  control  all  of  these  "areas  sources".  Streams  in  the  Charlotte 
area  now  have  the  lowest  state  water  quality  classification  (Class  "C"), 
even  though  the  State  of  North  Carolina  has  issued  standards  designed 

to  prevent  further  deterioration  and  to  permit  the  most  suitable  uses  of 
these  streams  (See  Appendix  5).  Even  if  the  State  and  local  agencies  are 
successful  in  controlling  most  of  the  major  point  sources  of  pollution, 
a  realistic  outlook  would  predict  continued  poor  water  quality  in  the 
urban  areas  --  at  least  for  those  parameters  that  are  affected  by  non¬ 
point  sources  (i.e.,  dissolved  oxygen,  pH,  oil  and  grease,  turbidity,  etc.). 
Aquatic  habitat,  which  is  also  a  function  of  bottom  type,  water  quality 
and  land  use,  is  also  expected  to  remain  poor  in  the  Charlotte  area  in  the 
foreseeable  future. 
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19.  Plans  Considered  in  Detail.  All  plans  considered  through  the  final 
stage  of  planning  are  described  and  evaluated  in  the  System  of  Accounts 
(Table  6  of  the  Main  Report).  More  in-depth  descriptions  of  plans  are 
given  in  the  section  of  the  Main  Report  entitled  "Assessment  and  Evaluation 
of  Detailed  Plans".  Detailed  economic  and  design  data  for  these  alterna¬ 
tives  is  contained  in  Appendixes  3  and  4.  Detailed  evaluations  were 
conducted  for  the  following  alternatives  identified  by  stream  or  stream 
subreach.  Footnotes  designate  the  alternatives  selected  for  recommendation 
and  identifies  EQ  and  NED  plans. 

a.  McAlpine  Creek  (Providence  Road  to  Monroe  Road) 

1/  2/  3/ 

-Demolish  5  residential  structures—  —  — 

-No  Action 

b.  McMullen  Creek  (Mountain  Brook  Road  to  Randolph  Road) 

1/  2/  3/ 

-Demolish  8  residential  structures—'  —  — 

c.  Briar  Creek  (Confluence  to  vie.  Central  Avenue) 

1/  3/ 

-Channel  modifications  -  4.75  miles-  - 
-Demolish  70  residential  structures 

2/ 

-Demolish  176  residential  structures- 
-No  Action 

d.  Briar  Creek  (Country  Club  Drive  to  upstream  study  Limits) 

1/  3/ 

-Demolish  29  residential  structures-'  — ' 

2/ 

-Demolish  61  residential  structures- 
-No  Action 

e.  Briar  Tributary  2 

1/  2/  3/ 

-Demolish  13  residential  structures-'  -  - 
-No  Action 

f.  Little  Sugar  Creek  (Park  Road  to  vie.  East  Morehead  Street) 

-Channel  Modification  -  1.08  miles,  demolish  83  residential  structures 

1/  2/  3/ 

-Demolish  77  residential  structures-  —  - 
-Channel  Modification  -  1.08  miles 
-No  Action 


g.  Little  Sugar  Creek  (vie.  Northwest  Freeway  to  vie.  E.  36th  Street) 
-Channel  Modifieation  -  2.56  miles— ^  — 

-Demolish  7  Residential  Struetures 
-Demolish  97  Residential  Struetures—^ 

-No  Aetion 

h.  Little  Sugar  Creek  (N.  Tryon  Street  to  upstream  study  Limits) 
-Demolish  16  Residential  Struetures—'^ 

-Demolish  33  Residential  Struetures^'^ 

-No  Aetion 

i.  Sugar/Irwin  Creeks  (Yorkmont  Road  to  Clanton  Road) 

-Demolish  24  Residential  Struetures—'^  — ^ 

2/ 

-Demolish  26  Residential  Struetures— 

-No  Action 

j.  Sugar/Irwin  Creek  (1-77  to  1-95) 

1/3/ 

-Demolish  4  Residential  Structures—  — 

2/ 

-Demolish  5  Residential  Structures— 

-No  Action 

k.  Stewart  Creek  (LaSalle  Street  to  Southwest  Blvd.) 

1/3/ 

-Demolish  3  Residential  Structures-  - 

2/ 

-Demolish  4  Residential  Structures- 
-No  Action 

l.  Stewart  Creek  Tributaries 
-Demolish  14  Residential  Structures—'^ 

-No  Action 


y  Reconmended  Plan 
2/  EQ  Plan 
3/  NED  Plan 

20.  Implementation  of  nonstructural  measures  would  likely  result  in  the 
relocation  of  some  structures  and  demolition  of  others,  depending  on  the 
type,  location  and  condition  of  the  affected  structure  and  the  availability 


of  relocation  sites.  Decisions  to  demolish  or  relocate  individual  structures 
would  be  made  during  post  authorization  investigations.  Where  tracts  of 
lands  acquired  as  part  of  the  nonstructural  plans  are  suitable  for  conversion 
into  small  parks  or  incorporation  into  existing  parks,  these  lands  would 
be  landscaped  and  conveyed  to  the  local  sponsor  for  such  purposes. 

21.  Details  concerning  structural  plans  recommended  for  flood  control  in 
the  Sugar  Creek  Basin  are  given  in  the  paragraphs  which  follow.  Maps  and 
more  data  on  these  alternatives  is  contained  in  the  main  report  and  supporting 
appendixes. 

a.  Briar  Creek  -  Channel  Modifications 

The  plan  calls  for  4.75  miles  of  channel  modifications  beginning 
about  1200  feet  downstream  of  Colony  Road  and  extending  approximately  1650 
feet  upstream  from  Central  Avenue.  The  channel  would  be  widened  to  bottom 
widths  varying  from  60  feet  to  40  feet,  and  channel  side  slopes  of  2  hori¬ 
zontal  to  1  vertical  would  be  established.  About  486,000  cubic  yards  of 
materials  would  be  excavated,  and  eight  bridges  would  have  to  be  modified. 
Rights-of-way  varying  from  138  feet  to  148  feet  would  be  grassed  and  land¬ 
scaped  for  erosion  control  and  for  use  as  a  greenway  park.  The  preferred 
disposal  area  is  the  Statesville  Landfill  which  would  benefit  from  the 
earth  fill.  Other  alternate  disposal  sites  were  located  below  Providence 
Road  and  between  Central  and  Commonwealth  Avenues.  Total  land  requirements 
available  for  park  or  greenway  use  after  landscaping  (see  preliminary 
landscaping  plan  in  Appendix  5)  would  be  113  acres. 

b.  Little  Sugar  Creek  (Upper  Reach)  -  Channel  Modification 

The  plan  for  the  upper  reaches  of  Little  Sugar  Creek  consist  of  2.56 
miles  of  channel  modifications  beginning  approximately  600  feet  upstream 
from  the  Northwest  Freeway  and  extending  approximately  540  feet  upstream 
from  East  36th  Street.  The  channel  would  be  widened  to  a  bottom  width  of 
30  feet  with  channel  side  slopes  of  two  horizontal  to  one  vertical.  Total 
excavation  is  approximately  100,500  cubic  yards.  Eight  bridge  modifications 
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would  be  required.  Total  land  requirements  for  channel  modifications 
are  52.6  acres  including  12.6  acres  for  disposal  of  excavated  materials. 
This  is  based  on  an  average  right-of-way  width  of  130  feet. 

Disturbed  areas  would  be  revegetated  as  shown  in  the  landscaping 
plan  in  Appendix  5.  The  land  would  be  turned  over  to  the  city  in  a 
condition  that  would  allow  the  city  to  manage  it  as  a  conservation  area 
or  to  add  simple,  "passive"  recreation  items  such  as  a  walking  trail, 
benches,  etc.,  at  a  later  date.  The  local  sponsor  would  have  to  provide 
assurances  that  the  land  would  not  be  altered  or  put  to  uses  that  would 
detract  from  its  use  as  a  flood  storage  and  conservation  area. 

Federal  and  Non-Federal  Responsibilities 

22.  Cost  apportionment  of  project  first  cost  for  recommended  plans 
between  Federal  and  non-Federal  agencies  is  proposed  in  accordance 
with  traditional  laws  and  policies.  Actual  cost  apportionment  for 
implemented  projects  may  vary,  subject  to  cost-sharing  and  financing 
arrangements  with  the  responsible  non-Federal  agency  or  agencies  sponsoring 
the  project,  which  are  satisfactory  to  the  President  and  the  Congress. 

23.  In  general,  the  traditional  method  of  apportioning  costs  between 
Federal  and  non-Federal  interests  for  structural  flood  control  measures 
is  based  on  standard  requirements  established  as  Federal  policy  for 
"local  protection"  works.  Under  this  policy,  non-Federal  interests 

are  required  to  furnish  all  lands,  easements,  and  rights-of-way  required 
for  project  construction  and  proper  project  maintenance.  Non-Federal 
interests  are  also  required  to  bear  the  costs  of  modifications  to  all 
utilities  and  highway  crossings  required  for  project  construction. 

Cost  associated  with  railroad  modifications  are  Federal  costs  in  accord¬ 
ance  with  existing  law.  The  local  sponsor  must  also  operate  and  maintain 
the  project  after  construction  in  accordance  with  Federal  requirements. 

The  Federal  government  would  be  responsible  for  all  flood  control  con¬ 
struction  cost,  including  cost  incurred  in  performing  feasibility  in¬ 
vestigations  and  preparing  detail  construction  plans. 
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24.  Proposed  apportionment  of  cost  between  Federal  and  non-Federal 
agencies  for  nonstructural  alternatives  is  in  general  compliance  with 
Section  78  of  the  Water  Resources  Development  Act  of  1974.  Subject 
act  provides  that  non-Federal  participation  in  the  cost  of  recommended 
nonstructural  measures  shall  be  comparable  to  the  value  of  lands,  ease¬ 
ments,  and  rights-of-way  which  would  have  been  required  of  non-Federal 
interests  for  structural  local  protection  measures,  but  in  no  event 
shall  exceed  20%  of  the  project  costs.  Because  of  the  difficulty  in 
determining  the  appropriate  structural  alternative  and  the  fact  that 

in  some  cases  there  may  be  no  feasible  structural  alternative,  it  is 
impractical  to  specify  on  a  case-by-case  basis  what  the  "Comparable" 
cost  sharing  would  be  for  nonstructural  measures.  Accordingly,  con¬ 
sistent  with  average  cost  sharing  on  traditional  local  protection  projects, 
the  non-Federal  share  of  costs  for  recommended  nonstructural  measures  has 
been  recommended  in  all  cases  to  be  20  percent  of  the  first  cost  of  such 
measures  thereby  assuring  comparability  to  the  average  value  of  lands, 
easements  and  rights-of-way  required  for  Corps  structural  protection 
projects. 

25.  Local  sponsoring  agencies  must  also  agree  to  provide  the  following 
items  of  local  cooperation: 

a.  Provide  without  cost  to  the  United  States,  all  lands,  easements, 
and  rights-of-way  including  disposal  areas  as  determined  necessary  by  the 
Chief  of  Engineers,  for  construction  of  structural  channel  modification 
project; 


b.  Accomplish  without  cost  to  the  United  States,  all  alterations  and 
relocation  of  buildings,  transportation  facilities,  storm  drains,  utilities, 
and  other  structures  made  necessary  by  construction  of  structural  channel 
modification  projects; 
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c.  Provide  a  cash  or  in-kind  contribution  equal  to  20  percent  of 
the  project  first  cost  assigned  nonstructural  flood  control  improvements, 
including  a  20  percent  contribution  toward  cost  incurred  in  the  compliance 
with  provisions  of  P.  L.  91-646  and  amendments  thereto; 

d.  Hold  and  save  the  United  States  free  from  damages  due  to  con¬ 
struction,  operation  and  maintenance  of  the  various  projects;  provided 
damages  are  not  due  to  the  fault  or  negligence  of  the  United  States  or  its 
contractor; 

e.  Maintain  and  operate  the  projects  after  completion  in  accordance 
with  regulations  provided  by  the  Secretary  of  the  Army; 

f.  Prescribe  and  enforce  regulations  to  prevent  destruction  or 
encroachment  on  channels  or  other  flood  control  works  which  would  reduce  their 
flood  carrying  capacity  or  hinder  maintenance  and  operation; 

g.  Adopt  and  enforce  regulatory  measures  to  assure  that  project  lands 
will  be  used  for  project  compatible  purposes;  such  compatibility  determination 
shall  lie  with  the  Secretary  of  the  Army  acting  through  the  Chief  of 
Engineers; 

h.  Publicize  flood  plain  information  in  the  areas  concerned  and  pro¬ 
vide  this  information  to  zoning  and  other  regulatory  agencies  for  their 
guidance  and  leadership  in  preventing  unwise  future  development  in  the  flood 
plain  and  in  adopting  such  regulations  as  may  be  necessary  to  insure  com¬ 
patibility  between  future  development  and  prescribed  levels  of  protection 
provided  by  various  projects  or  other  Federal  legislation. 

26.  Comparative  Impacts  of  Alternatives.  The  impacts  of  the  detailed 
plans  on  the  environment,  economic  costs  and  benefits,  and  on  social  condi¬ 
tions  are  displayed  in  the  System  of  Accounts  in  Table  6  of  the  main  report. 
Statements  in  the  System  of  Accounts  pertaining  to  impacts  (beneficial  and 
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adverse)  on  aesthetics,  man-made  resources,  natural  resources,  water 
quality,  aquatic  habitat  and  recreation  are  only  valid  if  the  features  of 
the  plans  dealing  with  landscaping,  conservation  and  park  use  are  actually 
carried  out.  The  feasibility  report  established  the  requirements  of  local 
sponsorship  necessary  to  assure  that  these  features  will  be  carried  through 
the  construction  and  maintenance  phases  on  lands  designated  for  recreation 
and  conservation.  Before  this  can  be  realized,  recreation  and  conservation 
lands  must  be  clearly  delineated  and  a  clear  and  positive  commitment 
received  from  the  local  sponsor. 

Affected  Environment 

27.  Environmental  Conditions.  The  Charlotte-Mecklenburg  area,  where 
the  plans  are  proposed,  is  a  metropolitan  area  with  a  1980  population  of 
approximately  404,000.  In  the  nineteen-seventies,  the  City  of  Charlotte 
alone  grew  from  241,000  to  314,500,  and  Mecklenburg  County  grew  from 
354,700  to  404,300.  Income,  employment  and  construction  are  projected  to 
continue  rising  at  a  fast  rate  for  the  next  twenty  years,  as  Charlotte 
expands  its  role  as  the  economic  center  for  a  much  larger  region.  As 
expected  in  a  rapidly  growing  area,  the  demand  for  housing  has,  at  least 
temporarily,  exceeded  the  amount  available,  and  the  new  apartments,  suburbs, 
roads  and  urban  revitalization  are  rapidly  changing  the  distribution  of 
persons  and  the  appearance  of  the  Charlotte-Mecklenburg  area. 

28.  Most  of  the  streams  in  the  city  have  been  severely  altered  from 
natural  conditions  by  past  actions,  including  channel  straightening,  back¬ 
filling,  paved  bottoms  and  sides.  The  typically  urban  uses  of  lands 
adjacent  to  the  streams  have  resulted  in  the  removal  of  vegetation,  rapid 
water  runoff,  erosion,  and  the  discharge  of  wastes  into  most  of  the  streams. 
The  general  absence  of  shade,  the  poor  water  quality,  and  the  shifting 

sand  and  silt  bottoms  sharply  limit  the  aquatic  habitat.  High  densities 
of  structures,  persons,  and  domestic  animals  reduce  the  value  of  the 
city's  flood  plains  for  wildlife,  even  in  the  few  reaches  where  some 
vegetation  remains. 


29.  Significant  Resources.  Archeological  and  historic  resources  are 
present  in  the  general  project  area,  but  a  reconnaissance  failed  to  locate 
any  sites  immediately  adjacent  to  the  streams  for  which  structural  or 
demolition  measures  are  recommended.  The  severely  altered  condition  of 
the  reduced  project  area  limits  wildlife  to  songbirds,  squirrels,  rabbits, 
oppossums,  mice,  rats  and  other  small  animals  that  can  exist  in  heavily 
populated  areas.  There  is  no  hunting  in  the  areas  for  which  plans  have 
been  proposed.  Fisheries  resources  are  very  limited  in  the  Charlotte  area, 
even  for  the  more  tolerant  fish  such  as  bluegill,  redbreast  and  catfish 
(see  Appendix  5).  Federal,  state  and  local  (UNCC)  biologists  were  con¬ 
sulted,  and  none  knew  of  any  species  in  the  basin  listed  as  threatened 

or  endangered  by  the  U.  S.  Department  of  the  Interior.  The  Natural  Heri¬ 
tage  Section  of  the  Division  of  State  Parks  knew  of  no  ecologically 
fragile  areas. 

30.  The  only  resources  of  concern  are  those  which  deserve  attention 
because  of  their  scarcity  in  the  local  environment.  Existing  parks  and 
other  open  areas  suitable  for  passive  outdoor  enjoyment  are  important, 
then,  not  only  for  their  active  recreational  opportunities,  but  also 
because  they  offer  some  potential  for  conservation  of  the  few  remaining 
natural  resources  that  are  otherwise  not  readily  available  to  many 
Charlotte  residents.  The  City  of  Charlotte,  Mecklenburg  County,  and  the 
Charlotte-Mecklenburg  Planning  Commission  cooperate  in  a  very  active  parks 
and  recreation  program.  The  existing  parks  and  the  need  for  more  un¬ 
developed  public  areas  are  summarized  in  Appendix  5. 

Environmental  Effects 


31.  Environmental  effects  are  summarized  for  each  plan  in  the  Systems  of 
Accounts  (Tables  6  of  the  Main  Report).  Because  of  the  number  of  streams 
and  the  difference  in  reaches  on  each  stream,  a  detailed  description  of 
all  the  effects  is  not  possible  in  this  section.  A  brief  summary  of 
impacts  follows. 
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32.  Nonstructural  Alternatives.  The  main  effect  of  the  nonstructural 
plans  is  the  removal  of  persons  and  structures  from  the  flood  plain. 

As  shown  in  the  Systems  of  Accounts,  this  action  results  in  both  economic 
and  environmental  benefits.  Evacuation  removes  sources  of  pollution  from 
the  flood  plain  and  reduces  many  of  the  activities  that  result  in  erosion, 
heavy  sediment  loads  in  streams,  loss  of  vegetation,  and  poor  aquatic 
and  terrestrial  habitat.  Removal  of  structures  from  the  flood  plain  and 
regulation  of  flood  plain  uses  is  most  effective  in  providing  the  above 
environmental  benefits  when  large  continuous  reaches  of  streams  are 
evacuated.  Where  the  lands  acquired  as  part  of  the  demolition  or  reloca¬ 
tion  plans  are  suitably  located,  they  will  be  landscaped  and  made  into 
neighborhood  parks  or  incorporated  into  larger  existing  parks  (see  the 
recommendations  for  individual  areas  in  Appendix  5). 

33.  The  major  adverse  environmental  effects  of  relocation  or  demolition 
plans  are  the  hardships  created  for  the  property  owners.  An  individual 
homeowner  who  may  have  lived  in  one  place  for  many  years  would  be  required 
to  move,  even  if  he  preferred  to  stay  and  suffer  the  flood  damages.  Par¬ 
ticularly  for  persons  who  have  strong  ties  to  a  house,  piece  of  property 
or  neighborhood,  the  economic  reimbursement  for  property  and  moving 
expenses  would  not  completely  compensate  for  the  inconvenience  and,  in 
some  cases,  the  trauma  of  moving  to  a  new  location.  The  removal  of  a 
large  number  of  structures  could  have  a  disruptive  effect  on  the  neigh¬ 
borhood  as  well  as  the  individual.  Short-term  problems  are  the  noise, 
erosion  and  unattractive  appearance  of  properties  during  demolition  or 
relocation  of  structures. 

34.  Structural  Alternatives.  The  major  benefit  due  to  structural  meas¬ 
ures  is  the  reduction  of  flooding,  economic  damages,  inconvenience  and 
safety  problems.  In  several  instances,  the  improved  channel  side  slopes, 
grassing  of  project  lands  and  planting  of  shrubs  and  trees  would  greatly 
improve  the  appearance  and  would  enhance  the  recreation  potential  or  urban 


areas  that  are  now  unattractive  and  of  little  environmental  importance. 

The  environmental  impacts  of  structural  plans  in  the  individual  reaches  of 
streams  are  discussed  under  the  headings  "Impact  Assessment"  in  the 
detailed  description  of  each  plan  in  the  main  report. 

35.  Major  adverse  impacts  associated  with  the  channel  widening  alterna¬ 
tives  are  the  removal  of  the  remaining  shade  trees  and  the  spreading  of  the 
small  streams  over  a  wider,  straighter  channel,  further  reducing  its  value 
for  fish  and  other  aquatic  life.  Disturbed  areas  would  be  grassed  and  land¬ 
scaped  to  lessen  erosion,  improve  appearance  and  to  provide  food  for  the 
limited  wildlife  present.  It  would  be  20-30  years,  however,  before  the 
hardwood  trees  reached  maturity.  Erosion  and  stream  sediment  loads  would 

be  increased,  at  least  during  construction  and  before  vegetation  is  estab¬ 
lished.  This  could  increase  the  sedimentation  downstream.  There  could  be 
some  hardships  experienced  by  property  owners  whose  land  is  needed  for 
project  rights-of-way.  Because  structural  measures  attempt  to  protect 
structures,  reduce  flooding  and  maintain  the  existing  uses,  there  would  not 
be  nearly  the  inconvenience  or  hardship  experienced  with  the  demolition  or 
removal  alternatives.  No  historic  or  archeological  resources  were  located 
by  the  reconnaissance  in  the  narrow  strips  adjacent  to  project  areas.  The 
already  severely  altered  channels  and  banks  make  further  disturbance  of 
valuable,  unknown  archeological  resources  unlikely. 

36.  The  major  beneficial  effects  would  be  the  landscaping  or  urban  lands 
and  their  conservation  for  recreation  and  passive  enjoyment.  Long  strips 
of  channel  modification  rights-of-way  along  Briar  and  Little  Sugar  Creeks 
would  not  only  protect  these  lands  from  industrial  commercial  and  resi¬ 
dential  development,  but  would  also  connect  several  of  the  existing  parks. 

Public  Involvement 

37.  An  initial  televised  public  meeting  was  held  on  13  April  1972  with 
an  estimated  attendance  of  90  persons.  The  purpose  of  that  meeting  was 


to  inform  all  concerned  of  the  initiation  of  the  study  and  allow  them  an 
opportunity  to  express  their  views.  Individuals  offered  comments  and 
statements  calling  attention  to  the  flooding  and  drainage  problems  in  the 
basin  and  offered  statements  in  support  of  the  study  effort. 

38.  During  the  stages  of  the  study  when  problems  and  needs  were  being 
assessed  and  plans  were  being  drawn  up,  numerous  contacts  were  made 
with  local  officials,  state  and  Federal  agencies  and  the  public  through 
meetings,  correspondence  and  telephone  calls.  Two  series  of  letters, 
one  in  1977  and  another  in  1978  went  out  from  the  Charleston  District 
requesting  information  and  input  into  the  formulation  of  plans.  On 

26  and  27  April  1978  a  two-day  meeting  was  held  in  Charlotte,  with 
representatives  from  ERA,  the  U.  S.  Fish  and  Wildlife  Service,  the 
Sierra  Club,  the  N.  C.  Wildlife  Commission,  The  Environmental  Health 
Department  of  the  N.  C.  Department  of  Natural  Resources  and  Community 
Development  and  the  Charlotte-Mecklenburg  planning  Council  present. 

The  group  was  taken  by  van  to  the  potential  project  locations,  briefed 
on  the  latest  developments  and  asked  for  suggestions,  in  accordance 
with  draft  regulations  on  the  "scoping  process". 

39.  On  18  and  19  April  1979,  Plan  Formulation  Public  Conferences  were 
held  to  allow  all  concerned  to  express  their  views  regarding  the  alter¬ 
natives  and  plan  components  under  consideration.  Approximately  50 
individuals  attended  the  conferences  which  consisted  of  a  formal  presen¬ 
tation  followed  by  workshop  sessions  designed  to  establish  two-way 
communication  with  the  interested  public. 

40.  After  the  Plan  Formulation  Public  Conferences,  project  team  members 
met  to  analyze  and  select  various  plans  of  improvement  to  recommend  to 
local  government  (local  sponsor)  representatives.  Charleston  District 
study  personnel  then  met  with  representatives  of  the  city,  county,  and 
state  governments  to  make  final  selection  of  recommended  plans  and  to 
establish  a  priority  for  implementing  these  plans. 


41.  A  late  stage  public  meeting  was  held  in  Charlotte  on  24  November  1981 
at  which  time  proposed  recommendations  were  displayed  for  public  review. 
Public  notices  were  mailed  to  all  addresses  directly  affected  by  nonstruc- 
tural  proposals  and  to  all  parties,  public  and  private,  which  had  indicated 
an  interest  in  the  study.  This  meeting  was  attended  by  approximately  200 
persons  who  were  afforded  an  opportunity  to  express  their  thoughts  con¬ 
cerning  study  proposals. 

42.  In  addition  to  the  formal  coordination  discussed  above,  numerous 
informal  contacts  were  made  with  persons  and  agencies  through  meetings, 
correspondence  and  telephone  calls.  Two  briefings  with  the  Charlotte 
City  Council  were  held  to  update  local  officials. 

43.  Direct  public  input  was  also  obtained  through  the  use  of  questionnaires 
distributed  to  the  general  public.  This  procedure  was  used  on  two  occasions. 
The  first  questionnaire  was  left  with  individual  property  owners  to  obtain 
information  concerning  the  magnitude  and  type  of  flood  damages  experienced. 

A  second  questionnaire  was  distributed  during  the  public  workshop  sessions 
previously  discussed.  This  questionnaire  was  designed  to  obtain  public 
input  concerning  the  willingness  of  local  residents  to  obligate  local 
tax  revenues  for  water  resource  improvements. 

43.  Public  notices  concerning  the  proposed  improvements  were  mailed  in 
September  1981  in  compliance  with  Executive  Order  11988  and  Section  404(b)(1) 
of  Public  Law  92-500.  Notice  of  availability  of  the  Environmental  Impact 
Statement  (EIS)  was  published  in  the  Federal  Register  dated  October  9,  1981. 
In  addition,  draft  copies  of  the  feasibility  report  and  EIS  were  mailed 
on  18  September  1981  for  a  designated  review  period  to  pertinent  agencies 
and  individuals.  Comments  received  have  been  summarized  in  the  main  body 
of  the  feasibility  report  and  pertinent  correspondence  has  been  included 
in  Appendix  7  of  the  final  version  of  this  report. 
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Recommendations 


It  is  recommended  that  the  water  resources  plans  listed  in  Table  9  and 
discussed  in  detail  in  this  report  and  supporting  appendices  be  authorized 
for  construction  (See  Plate  1  for  project  locations).  These  plans  would 
alleviate  flood  problems  and  enhance  recreation  and  conservation  opportuni¬ 
ties  in  the  Sugar  Creek  Basin.  Estimated  first  cost  for  construction  of 
these  alternatives  is  $25,958,200.  An  additional  $995,000  would  also  be 
required  for  compliance  with  personal  relocation  benefits  allowable  under 
provisions  of  P.  L.  91-646. 

Construction  of  the  recommended  water  resource  project  would  be  contingent 
upon  the  willingness  of  local  interest  to  provide  the  following  designated 
items  of  local  cooperation.  Cost  apportionment  procedures  listed  in  the 
following  local  cooperation  requirements  are  based  on  traditional  policies. 

The  current  administration,  however,  is  reviewing  cost  sharing  and  financing 
across  the  entire  spectrum  of  water  resource  development  functions.  The 
basic  principle  governing  the  development  of  specific  cost  sharing  policies 
is  that  whenever  possible  the  cost  of  services  produced  by  a  water  resource 
project  should  be  paid  for  by  direct  beneficiaries.  It  is  also  recognized 
that  the  Federal  government  can  no  longer  bear  the  major  portion  of  financing 
water  resource  projects.  New  sources  of  project  financing,  both  public  and 
private,  will  have  to  be  found. 

While  specific  policies  applicable  to  flood  control  projects  have  not  yet 
been  established,  non-Federal  interests  can  expect  that  the  level  of  financial 
participation  could  be  significantly  greater  than  in  the  past.  Accordingly, 
actual  apportionment  of  project  cost  will  be  subject  to  modified  cost¬ 
sharing  and  financial  arrangements  which  are  satisfactory  to  the  President 
and  to  Congress,  and  thus,  may  vary  from  the  apportionment  procedures  listed 
in  the  following  local  cooperation  requirements: 

a.  Provide  without  cost  to  the  United  States,  all  lands,  easements, 
and  rights-of-way  including  disposal  areas  as  determined  necessary  by  the 


Chief  of  Engineers,  for  construction  of  structural  channel  modification 
project; 

b.  Accomplish  without  cost  to  the  United  States,  all  alterations  and 
relocation  of  buildings,  transportation  facilities,  storm  drains,  utilities, 
and  other  structures  made  necessary  by  construction  of  structural  channel 
modification  projects; 

c.  Provide  a  cash  or  in-kind  contribution  equal  to  20  percent  of 
the  project  first  cost  assigned  nonstructural  flood  control  improvements, 
including  a  20  percent  contribution  toward  cost  incurred  in  the  compliance 
with  provisions  of  P.  L.  91-646  and  amendments  thereto; 

d.  Hold  and  save  the  United  States  free  from  damages  due  to  con- 
stri ^tion,  operation  and  maintenance  of  the  various  projects;  provided 
damages  are  not  due  to  the  fault  or  negligence  of  the  United  States  or  its 
contractor; 

e.  Maintain  and  operate  the  projects  after  completion  in  accordance 
with  regulations  provided  by  the  Secretary  of  the  Army; 

f.  Prescribe  and  enforce  regulations  to  prevent  destruction  or 
encroachment  on  channels  or  other  flood  control  works  which  would  reduce  their 
flood  carrying  capacity  or  hinder  maintenance  and  operation; 

g.  Adopt  and  enforce  regulatory  measures  to  assure  that  project  lands 
will  be  used  for  project  compatible  purposes;  such  compatibility  determination 
shall  lie  with  the  Secretary  of  the  Army  acting  through  the  Chief  of 
Engineers; 

h.  Publicize  flood  plain  information  in  the  areas  concerned  and  pro¬ 
vide  this  information  to  zoning  and  other  regulatory  agencies  for  their 
guidance  and  leadership  in  preventing  unwise  future  development  in  the  flood 
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plain  and  in  adopting  such  regulations  as  may  be  necessary  to  insure  com¬ 
patibility  between  future  development  and  prescribed  levels  of  protection 
provided  by  various  projects  or  other  Federal  legislation. 


BERNARD  E.  STALMANN 
LTC,  Corps  of  Engineers 
Commanding 
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